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THE NEW BRIDGE OVER THE HUDSON RIVER AT | by a broad curve, the viaduct will sweep northward, | work ever attempted. This can best be understood by 

NEW YORK. iconstantly rising at a grade of thirty-five feet to the| reference to the present Brooklyn Bridge. The main 

We présert a perspective view of the proposed New| mile. The structure will curve to the westward again span of the new bridge will be more than twice the 

rk and New Jersey railroad bridge across the Hud- | at Fifty-eighth Street, and at Fifty-ninth Street and| length and its towers fully twice the height of those 

River It shows also the New York approaches | Twelfth Avenue it will reach the end of the bridge | of the Brooklyn Bridge. 

| the location of the grand terminal station structure proper. It was originally proposed to erect a bridge of the 

Che station will be at the corner of Eighth Avenue, The imposing proportions of the bridge and the| cantilever system, with ariver span of 2,000 feet. This 

rty-ninth and Fifty-first Streets. The six track | beauty of its desigus are shown in the illustration, and, | would have necessitated a tower 1,000 feet out in mid 

iduct will run thence west to the block in Fiftieth | when we study its dimensions in detail, it is perhaps | stream, and, as the War Office requirements demanded 
street between Tenth and Eleventh Avenues. There, | safe to say that it will be the greatest engineering (Continued on page 279.) 
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THE DESTRUCTIVE ACTION OF LOCOMOTIVE DRIVING | 


WHEELS. 

The rapid acceleration of railway speed which has 
taxen-place in the last few years has developed some 
new problems in the design of the locomotive; or, to 
speak wore correctly, it has brought into prominent 
notice certain details of design which, in the earlier 
locomotives, received but little attention, A sixty-five 
ton locomotive at rest and a sixty-five ton locomotive 
running over the track at eighty miles an hour are 
two very different things. In their action upon the 
steel rail and the roadbed, there is all the difference | 
between static and dynamic forces, and this difference 
will increase with the increase of speed. The builders 
of the early locomotives understood this, no donbt, as 
well as we do today, but, at the speeds at which they 
ran their trains, the variations of wheel pressures were 
not so serious as to call for special attention. The pro- 
per counterbalancing of a locomotive is, for obvious 
reasons, a moore difficult problem than that of counter- 
balancing a stationary engive. The latter is bolted 
rigidly to asolid bed ; whereas the locomotive is hung 
upon springs, and the whole machine is capable of 




















Bacteria in mi! / 2 | Notes and queries. poceenconse af 
Balioon, Andree’s Arctic ™™ Nose bag, Burbank’s*. 
Baod saw brasing ma? ™ Observatory, Royal Greenwich, 
Bicycie bell, Breck wedel's* 279 ing.* 
Broreles, railway carriage of’.... 33 Patents granted, weekly record 
Books, largest an sma/lest I of.. ™ 
Botanical pot es ms Pendulum, QM GXACt...... «...04.. 27 
Bottle stopper, W yckoff'+* Ti P botographic culatgtnie on can- 
Bridge, Hudson River, New vas 77 
York* one 773 Photographie negative defecis.. 279 
Candle tree, the 78 Photographic negatives, how to 
Clearing nat, the 7 find «ves 3 
Combastion, «spontaneous 7) Setence Assoctation, » Gxitish. ose Te 
Diphtheria and serum treatment 274 Science notes...................... 278 
Disinfection of rooms 7h Seeds as weights ..........6....+. 
Mlectrical power trom Niagara 23 «Shadow phenomenon............. 7 
Miectrical speed measuring ap- Ship, the fastest afloat .......... 279 
Daratuas* ™) Snoe Nek lant, the........... . 78 
Fiash siaht powder 779 Sky, the, in May cecescescos ED 
Fog born phenomena 27s | Slate for houses seco an 
Hand flower tree, the 27% | Sorting machine, Paulson’s*..... 776 
Hat, safety. for n.ipers* 776 | Soudanese warriors*........... 
iceland, safjord* ZT Speed of projectiles, measuring 
Insect vision 778 the* sconnt 
Inventions recentiy patented 24 | Telescope, a great German....... 76 
Lace bark tree, the 277% | Tooth brush plaat, the........... 77s 
Lanterns slides, new way of mak- asus, intoxicated coscceceo ae 


2 | Whisky root ececcccoccces 
Windmill, Rowan's*............... 276 


ing 
Leecomotive driving wheels, de- 
74 Wime production, the world’s.... 22 

i 


streotive action of 


Milk, bactera in Winking ccceseses 
Mothe and beeties 277 | Witeh hazel ointment............ 
Mountain, & moving, in France.. 75 Women at Khartoum............. PS) 
Niagare’s power for New York.. 3) ' Worid’s Fair awards.............. @ 





TABLE OF CONTENTS OF 


SCIENTIFIC AMERICAN SUPPLEMENT 
Wo. 1061. 


For the Week Euding May 2, 1896. 


Price 10 cents. for sale by all newsdealers 

PAGE 

L. ASTRONOMY.— The Planet Venus.—The results of recent obser- 
vations of Venus, with drawings showtag the results. —6 illustra- 
COED. gnc cece eee b ener eee nee CHee ee One ne aren eee sete eet ebeseesesesseeees 

If. CIVIL ENGINEELZRING.- Future Water Supply of Greater New 
Yors.—The wacer problem in the great seaboard center of popu- 
tation tn the t nited ll cnssakdaabilians sdecedpesnceeesbusconssoenses 

lil. BOONOMIOCS. The Mineral and Metal Production of the United 
Ststes in 6. Phe metaiiic production.—A very valuabie resume 
of the metaliic and non-metallic products in the United States 
GRIT SS PETS FO se oc ccc ccccccccvescceccvcesccescovssosoccessceccccccs 
IV eLECTRI' AL. SNGINEERING.—lectric Propulsion by Suab- 


te: ranean Conductors. —An excellent article desc ae a pumber 
of typica! electrical condu! te. —8 tihustrations 
Vv. HOROLOGY.—Clocks tn the Middle Ages.—A most 1 interestina 


article on the archwotlogy of clocks, with beautiful exampies of 
oid tome Ge orative work. ~8 Whumirations. ...... 6.0.6... ccccccccenees 
Vi MBCHANICAL ENUINEEBRING.- Eighteen Foot Heavy Turn- 
tog and Boring MUL—A pe worse machine a brought out 
by an Zneush Orn. —1 ilivarratio a0 onsboda» couns codddbhditinaecseos 


VIL MEDICINE AND AYULENE. —Deptiatories. -The treatment of 
bait by direct application and dangers incurred there 

ants! ty Attitudes in Chitdron.- The advantages of of the vertical 

seript..-The hygiene of writing. - 5 illustrations....... ............. 


VITL, MISCELLANBOUS. The Britieh Nite Expedition.—A descrip- 
tion of Boglish operations ta Africa, with graphic |liustrations.— 
4 Hllastrations ° cose 
The Traine of Cirees Does —How dogs are taught to perform 

for the benefit of the public.—% illustrations. ..............s.<cceeees 16oR2 


elected Formule ‘ onguinainel 166 
Engimecring Notes nosecce occescegennl 1 
Flectrical Notes ounpedoceonaneseeveedanan nw 
Miscellaneous Notes cnevee OST 


[X. NAVAL SCI ENCE.— Rigs of Sailing Vessels. A popular art 
deneribing a pumbher of characteristic rigs of sailing vessels 0! 
many types. > illuatrations nacthen 106K 

Xx. NAVAL ENGINEERING. Water Tube Botlers for the Dutch 
Nevy. - Yarrow tabular boilers bullt for the Dutch cruisers.— 2 
cheese Zabddedixeh senimdehsuses cos. ocevsensseedsesesuennnd 

XL. PHOTOGRAPHY. Copving,—By H. RAPSON. —Photography 
of engravings and drewings.—A practical paper on this ae 
sadject 

XH. TECHNOULOGY.—The Fatere Cotton Mill. An interesting 
payer on the advanced type of cotton mill, its prreeapeed and ite 
BEENOD, pwc die clbinnoee sogcetgedeiuctesecccess. (dedsietancoameieesontens 

xu, lle AND EXPLORATION.—1L od and its 

Pishery.By Joun H. COOKR.—A grapple account of African 





. sure. So that instead of the wheel bearing upon the 


23 / and complained that at high speed the driving wheels 
20 would occasionally lift entirely clear of the rails, the 


28\ecule. But when it was found that in a certain case the 


ms piece of track left aseries of regularly spaced depressions 


wag | designed to be proportional in strength to the static 


1063 | est concentration to which they would be subjected. 


vous | 50 tons weight. 


vivient lateral, vertical, and longitudinal oscillations. 
| If it were possible so to arrange the weights in the 


but to balancethe reciprocating parts, such as the 
crosshead, piston rod, piston, etc., so that at all points 
of the revolution they shall be perfectly counterbal- 
anced, is a physical impossibility. If they are fully 
ecounterbalaneed when at the half stroke and traveling 
at their maximum speed, there will be an excess of 
counterbalance at the dead centers, when they are at 
rest. Among the earlier builders it was a common 
practice to counterbalance ali the reciprocating parts ; 
and, on some roads, this is still the practice, though it 
is more usual to counterbalance only from one-half to 
two-thirds of these weights. If they are all counter- 
balanced, there will be a hammering action set up by 
the excess counterbalance at the full stroke. At the 
downward half of the revolution, its effect on the 
driving wheel in which it is located will be to increase 
the pressure on the rail; and on the upward half it 
will tend to lift the wheel and so reduce the total pres- 


rail with an even pressure, equal at all times to the 
tension of the springs, it will vary with a range increas- 
ing with the velocity of rotation. As the speed in- 
creases, this action will become more dynamic in its 
effect, until a point is reached at which variation in 
pressure will be so great and so rapid as to set upa 
positive hammering action upon the rails, 

When engineers first began to come in off their runs 


statement was received either with incredulity or ridi- 
passage of a badly balanced engine at high speed overa 


in the rail, showing that it had been bent down out of 
level at these points, locomotive builders began to un- 
derstand how destructive was this action, and that a 
foree which in its downward action could bend and 
give a permanent set toa 70 pound rail might con- 
ceivably exert an upward pressure greater than the 
load upon the wheel, and sufficient to lift it clear of 
the track. 

A foree that bends a cold steel rail to such an extent 
as to leave a permanent set in it is destructive to the 
bridges on a line. This is shown by the sudden snap 
ping of tie rods at the moment when an overbal- 
anced engine is passing at high speed. These rods are | 
load of the locomotive and train. The greatest con- 
centration of load is that of the driving wheels; and 
there are thousands of bridges in existence which have 
been designed on the assumption that the static load 
of say from 15 to 20 tons on the drivers was the high- 


Yet, as a matter of fact, these same bridges are liable 
to be subjected to the hammering action of an enine 
which strikes a series of blows of not less than 40 or 


The evils of overbalancing may be avoided, or re- 
duced to a minimum. in two ways—first by reducing 
the weight of the reciprocating parts "to the lowest 
practicable limit, and secend by counterbalancing 
only a part of their total weight. There is no doubt 
but that the weight of pistons, crossheads, and slide 
valves could in many cases be greatly reduced. Weight 
could be saved in the case of the piston by designing it 
jo forms which allowed a minimum amount of material 
to be disposed to the best possible advantage for 
strength, and also by making it of the highest grade 
of material. A great saving of weight could be made 
over the cast iron pistons which have been so largely 
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eases a total saving of thirty to forty per cent could 
be made on the present weight. With the weight thus 
reduced it would not be necessary to counterbalance 
for more than fifty per cent of it ; and in the case of 
heavy engines the percentage could be less than this. 

Of course, the unbalanced weight will tend to pro- 
duce a fore-and-aft oscillation ; but this weight will 
be relatively so small that it will scarcely affect the 
wass of the engine asa whole. 

There is one other element, the size of the driving 
wheel, which greatly affects the question of balancing. 
For high speeds it should be made as large as is conais- 





tent with a reasonable amount of starting power. The 


downward blow of the excess balance will vary, other 
things being equal, with the diameter of the driving 
wheel, and this is one of the eauses, among others, 
which have led American designers to adopt larger 
wheels for the latest types of high speed locomotives. 
—__—_____ —»- +0 > 
Enularging on Canvas, 

Mrs. Allen gives in the St. Louis and Canadian 
Photographer the following method of enlarging upon 
canvas: Wash canvas in hot water, rinse with cold, 
after which stretch to remove all folds. Salting solu- 
tion : 


Patents DUE, c00n enc ccccesesstencicccescsseesecesss 8 parts 
Ptemieets GAERBD. ccsccccaseses sceucsnes scccceseossese 1 part 
RD Ck. nko sinesce ton ccccacese cecceliinescces ¢.° 
Water ‘s cucgenee ‘Selgeadepyececbbediedcs ccdbncubas 240 parts 


Thoroughly saturate the canvas with this, and hang 
in a warm room todry. Then sensitize with 


I Gao ccccine oo 0500090605, Beecsccccce 4 parts 
GRRE BER icc + pot quinciscivevtncdenedlecneantaves <i 4 part 
WRIRER, ccccccccccccggedccsptnndcessedusoctp tesesgenene+ce= 140 parts 


Sensitizing is done same way as salting. Expose in 
solar camera, or in a similar camera illuminated by 
electric light. Develop the exposed canvas in 


Pyrogallic acid. ............. deqeeires tons cbsgperaes 10 parts 
GI. 0 < cccnntbaynee ccdcdaenubedibesnvin, ehasdneses q°* 
lacks cv cgvecauebebeccastes cdinsés cbs acbensedseenathl ia 


Use slightly warm, and about ten minutes is neces- 
sary to bring out the picture, thoroughly washing 
after development. Tone same way as silver prints, 
with acetate of soda and gold. Fix in hyposulphite 


of soda. 
om + Oo + a” 


Slate for Houses, 

Slate is too much overlooked as a material for inside 
decoration. It exists in many different shades. It is 
easy and inexpensive to quarry, and by far the easiest 
store toshape into pleasing forms. These qualities 
render it the cheapest of durable materials for interior 
purposes, and the wonder is that so little of itis in 
common use. If large dealers would establish depots 
of standard goods mace up for combination in house 
building in such forms as would be available to archi- 
tects, its use would be indefinitely extended. Hardly 
a cottage of any pretensions would be built where it 
would not take a proniinent part. If such depots 
were established, house builders would be enabled to 
see it, and appreciate its beauty and cheapness. As it 
is, hardly one in five hundred knows anything of 
either.—Stone. 

Orem OCS 
British Association, 

The ten presidents for the various sections of the 
British Association meeting in Liverpool next Septem- 
ber have now been chosen. They are Prof. J. J. 
Thomson, F.R.8., Mathematical and Physical Science 
Section; Dr. Ludwig Mond, F.R.8., Chemistry; Mr, 
John E. Marr, F.R.8S., Geology ; Prof. E. C. Poulton, 
F.R.8., Zoology ; Major Leonard Darwin, Geography; 
the Right Hon. Leonard Courtney, M.P., Economics ; 
Sir Charles Douglas Fox, M.Inst.C.E., Mechanical 
Science; Mr. Arthur Evans, F.S.A., Anthropology ; 
Dr. Walter Holbrook Gaskell, F.R.S., Physiology and 
Pathology; and Dr. D. H. Scott, F.R.S., Botany. 
Prof. Flinders Petrie, and probably Sir Andrew Noble, 
will deliver the evening discourses, and Prof. Fleming, 
F.R.8., will give the lecture to workingmen. 

AT the Am Urban Hospital in Berlin 411 diphtheria 
patients were treated in 1894-95, 255 of whom were dis- 
charged cured. Of 245 treated with serum, 28 per cent 
died, while among the 146 who were treated otherwise 
the mortality was 42 per cent; 53°2 of the serum cases 
were serious, 237 severe, and the rest slight. No evil 
effects were observed to follow the use of the serum, 
and its effectiveness was proportionate to the earliness 
of itsapplieation and the strength of the first doses. 
The hospital authorities infer from this that it is not 
an infallible, but a highly valuable remedy. 

Tue Brooklyn Institute has purchased the Berthold- 
Neumoegen Collection of Lepidoptera, comprising 
40,000 to 45,000 specimens. The institute will also 
secure the collection of Jacob Doll, of over 55,000 spe- 
cimens, and will employ Mr. Doll as curator. Edward 
L. Graef will present~his collection of about 20,000. 
The institution already owns the Calvarey collection, 
so that altogether the institution will have, says 
Nature, the most complete collection of lepidoptera in 
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employed. The same thing is true in a lesser degree 
of the whole of the reciprocating parts. In many 


the world. 
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ring this month a splendid opportanity will be 
ied fur seeing the planet Mercury after sunset, an 
-tanity which no one should lose, because Mer- 
on account of its proximity to the sun, is diffi- 
» eatch sight of except under very favorable con- 
is. It will be visible in the west all the month, 
ill be best seen about the middle, when it is at 
eatest Gistance from thesun. It attains its great- 
stern elongation on the 16th, when it will be seen 
og between the horns of Taurus, a few degrees 
, of the second magnitude star, 4, or El Nath. 
a telescope it will then appear in the form of a 
} noon. Although Mercury is probably at all times 
.ceedingly hot world on account of its nearness to 
ap, yet its orbit is so eecentric that the solar light 
neat received on its surface vary to an enormous 
t, being more than twice as great at one time as 
other, and passing from one extreme to.the other 
e short space of six weeks. At the time when Mer- 
is most conspicuous in the sunset sky, about the 
ile of May, it will be passing from perihelion, a 
treached on the 25th of April, toward aphelion, 
») will be attained on the 8th of June. 
‘ile Mereury is on exhibition as an evening star, 


Vv. us, the typical evening star when it lies eastward 
fro. the sun, will remain inconspicuous in the morn- 
in. -ky, gradually drawing nearer to the sun, behind 
wh ch it will pass earlyin July. At the beginning of 
the wonth Venus will be in Pisces; at the end in 
Taurus, 


Mars isa morning star, moving slowly in the course 
ie month from Aquarius iuto Pisces, and at the 
elose of the month it will rise about 1 o’clock in the 
morning. 

Jupiter, remaining in Cancer, and slowly drawing 
nearer the ** Beehive” cluster, will continue to be the 
wost brilliant planet in sight throughout the month, 
and, in facet, throughout the early part of summer. 
Castor and Pollux in the Twins are so near the great 
planet that its presence serves to point out those 
famous stars to persons unfamiliar with the constella- 
tions. Being brighter than any fixed star, Jupiter 
ought to be readily identified, but there is an easy 
way for those who possess a strong field glass or spy 
glass to make the identification doubly sure. Such 
an instrument cannot fail to show one or more of Ju- 
piter’s moons, and, in favorable circumstances, all of 
the four principal moons. 

Saturn, in the constellation Libra, rises early in the 
evening, and by 9 or 10 o’clock is in an excellent posi- 
tion for observation. Being in opposition to the sun, 
it is, roughly speaking, at its nearest point to the earth, 
and, consequently, most favorably situated for tele- 
scopic stady. The earth is not quite so far north of 
the plane of the rings as it was at the end of winter, 
but the change is not sufficient to cause the rings to 
appear to the ordinary observer appreciably narrower, 
and, in faet, the whole planet, in all its dimen- 
sions, looks a trifle larger on account of its nearer 
approach, je 

Uranus is also in Libra, nearly between the fourth 
magnitude stars"y andz. Coming into opposition on 
the 12th, it should be visible to the naked eye, but, in 
order to identify it, the observer should watch it with 
afield glass, and note its position from night to night 
in relation to small stars near it. For those who may 
wish to find it with the aid of astar atlas, I give its 
approximate right ascension and declination for the 
begiuning, middle and end of the month: On May 1, 
R.A. 15 h. 22 m., Dee, 8. 18°14; on May 15, R.A. 
1h. 20 m., Dee. 8. 18° 6; on May 31, R. A. 15 h. 17 m., 
Dee. 8. 17° 56. 

Neptune isin Taurus and Mercury will be near it at 
the middle of May. 

The new moon of May occurs on,the afternoon of the 
12th ; first quarter om the morning of the 20th; full 
oon on the afternoon of the 26th, and last quarter (the 
last of the April moon) on the forenoon of the 4th. The 
a isin perigee on the 24th and in apogee on the 
Sth. 

The moon’s monthly calls on the planets strung 
along the zodiae will take place as follows: Mars on 
the 7th; Venus on the 11th; Mercury on the 14th ; 
Neptune on the 14th ; Jupiter on the 18th ; Saturn on 


of 


the 25ch ; Uranus on the 25th. 

A peculiarity of the starry heavens in the evenings of 
the month of May is that then the Galaxy, or Milky 
Way, lies stretehed level upon the northern horizon, 
*xtcuding from Seorpio in the southeast around under 


the pole to Monoceros in west. In the eity, or in any 

‘ele borhood where electric lights are clustered, of 

“ourse this phenomenon is practically invisible, but it 

‘be easily seen on a clear moonless night in the 

‘untry, unless hidden behind nearby hills. 

‘the benefit of those using small telescopes I ap- 
a few phenomena of J upiter’s satellites, and 
' those five of Saturn’s satellites which teleseopes 

‘lerate size may be expected to show. 

May 1, at 7:37 P. M., Sateliite I will enter on the 
{ the disk of Jupiter, and at 8:52 P. M. its 


shou 
ope 
F 
per 
alsy 
of ; 
() 


If will reappear from eclipse in 
Jupiter’s shadow, and about seven minutes later 
Satellite I will pass off the disk, its shadow following 
it off at 11:12 P. M. 

On May 8, at 9:83 P, M., Satellite I will enter upon 
the disk, and twenty-three minutes later the shadow 
of Satellite IV, which will have been crossing the disk 
since late |in the afternoon, will pass off. At about 
10:42 P. M. Satellite III will reappear from eclipse, 
having passed into Jupiter’s shadow soon after seven 
oelock in the evening. At 10:47 P. M. the shadow of 
Satellite I will enter upon the disk. 

Ou May 15, at 9:46 P. M., Satellite II will disappear 
behind Jupiter, and nine minutes later Satellite III 
will reappear from behind the opposite edge of the 
planet. At 11:08 P.M. Satellite III will disappear 
in Jupiter’s shadow. 

In the following list the satellites of Saturn are men- 
tioned ia the order of their distance from the planet, be- 
ginning with the nearest of the five. The times are 
approximate: Tethys will be at its greatest eastern 
elongation on the 12th at 11:15 P. M., on the 14th at 
8:30 P. M., on the 29th at 10:56 P.M., and on the 8ist 
at 8:15 P.M. Dione will be at its greatest eastern 
elongation on the 2d at 9:50 P. M., and on the 18th at 
8:30 P. M. Rhea will be at its greatest eastern elonga- 
tion on the 14th at 8:15 P. M. and on the 28d at 8:50 
P.M. Titan is so easily seen that it is hardly neces- 
sary to give its times of elongation. It will be east of 
the planet on the evening of the 2d, west of it on the 
evening of the 10th, and north of it on the evening of 
the 14th. Japetus will be near its western elongation, 
the position in which, owing to some peculiarity of its 
surtace, it is best seen, during the first week of the 
month, It is just at the elongation point at five 
o'clock on the morning of the 4th of May. 
OO ee 

Spontaneous Combustion, 
BY G. D. HISCOX. 

Although many of the mysterious fires attributed to 
spontaneous combustion may have originated in some 
other way, there can be no doubt, from the long record 
of facts, that a large proportion of such fires are really 
due to this cause. 

The reduction of fire risks is a most important point 
of economy and of vital interest to many manufactur- 
ers, or others that make use of any material or stock 
that is liable to be made combustible by the applica- 
tion of oil of any kind for facilitating its manufac- 
ture. The first care is to guard against the accumu- 
lation of such waterial or stock while in an oily con- 
dition, in beaps or in contact with heating pipes, or 
even in iron receptacles, without providing against its 
accumulation of heat by its absorption of oxygen from 
theair. This may be done by spreading such stock so 
as to secure a cooling effect from an extended air con- 
tact and circulation. 

In the case of oily waste and rags, especially with 
painters’ rags, one of the most dangerous of this class, 
when allowed to accumulate, ‘oily sawdust, or any 
vegetable or woody fiber used for cleaning machinery 
or the wiping up of waste oil, the only safety is found 
in its immediate immersion in water. 

Oily waste and rags holding any of the lubricating 
compounds so much in usein engine rooms and on 
locomotives are perhaps the most dangerous materials 
to be cared for, but when thrown into out of the way 
places, they readily become the originators of mys- 
terious fires. 

We have often seen the results of throwing a hand- 
ful of oily waste from a locomotive, upon the ties or 
into the grass at the roadside, which, taking fire in an 
hour or two, has set fire to ties or grass. Perhaps not 
a few wooden railroad bridges have been mysteriously 
seton fire in this way. Journal drippings in flour mills 
and saw mills are no doubt the cause of many mill 
fires ; started by the accumulation of flour dust or fine 
floating sawdust upon oily surfaces around journal 
boxes or where the drippings fall. Dust of any kind 
from fiber or wood as found in cotton and jute wills, 
woolen mills and woodworking factories becomes in 
this manner a source of danger. 

The increasing use of cotton reed oil, and the fact 











that its properties are but little known by the users, is 
a new source of danger, and needs great caution in ex- | 
posing it to the conditions favorable for spontaneous | 
combustion. 

Like linseed and other vegetable oils, the sprinkling 
of wool, jute, hemp or other fiber with cotton seed oil 
for the purpose of manufacture generates heat in 
the mass, and thus becomes a source of danger, Such 
material should never be allowed to lie in contact 
with steam or other heating pipes or surfaces, or to 
be heaped in large piles. 

Sawdust should not be used for absorbing waste oil 
or drippings, unless it be immediately placed beyond 
harm by innmersion in water or burning in a proper 
place. Sand is the safest material for such use. 
Spontaneous combustion is not confined to oily 
mixtures alone, for water plays a most dangerous part 
when the proper conditions are present. Sawdust as 
packing in barrels and boxes becomes @ mcst danger- 
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| cident or neglect it becomes wet. Sawdust in boxes 
used for dryirg metal goods after washing is liable 
to take fire in afew hours. Spreading so that it may 
quickly dry is the only safe way of using such ma- 
terial. Empty ice houses have been burned by the 
spontaneous combustion of a heap of damp sawdust 
left in them. The careless neglect of removing xaw- 
dust from sawmills is a fruitful source of fire. Oil or 
water may be in contact with the dust and air finishes 
the work of ignition, 

The wysterious fires in ships loaded with cotton are 
probably due to excessive moisture reaching the inte- 
rior of the bales, or possibly to a bale that had been 
exposed to rain previous to stowage. The shipment 
of wet bales is a source of danger. Rags in bales on 
shipboard contain the elements of combustion in the 
coloring matter and the grease of cast-off clothing, 
and are in a ready condition for the reaction of the 
moist air in a ship’s bold. They not only heat, but 
arein a condition for spontaneous combustion from 
any excess of moisture. The heating of and occasional 
fires in large heaps of bituminous coal is due to moist- 
ure or exposure torain. Oovering or forced ventila- 
tion is the usual remedy. 

Fires originating near steam or hot air pipes have 
been attributed to the partial charring of the wood or 
fibrous dust by the heat, and its absorption of oxygen 
from the air. Starch is quickly affected by the heat 
of steam pipes, and paper holding a starchy constitu- 
ent is known to become of the texture of punk when 
left in contact with or near steam pipes, and becomes 
very susceptible to ignition. 

The explosive flash of the impalpable dust of coai, 
wood, flour and starch, when lodged on the framework 
of factories and warehouses, is known by sad experi- 
ence, It only needs a spark or a lightning stroke fora 
quick-spreading fire. The electric spark from large 
running belts is a dangerous elewent in dusty mills. 

The heating of hay and grain when stored in mows 
in a damp condition is well known, and in a few cases 
has been found to be the direct cause of fire. Proba- 
bly many of the mysterious barn burnings are due to 
spontaneous combustion. Corn and other grain stored 
in large warehouse bins heats to a degree that requires 
coustant aeration by changing its place by conveyors, 
or the injection and expansion of compressed air. 
Heating soon destroys the grain, and, if continued by 
neglect, it becomes liable to spontaneous combustion. 

te 


A Moving Mountain in France, 

A phenomenon which, from its remarkable charac- 
ter, has attracted much attention in Europe, recently 
occurred in the department of Gard, France, where 
Mount Gouffre, a mass of rock 656 feet in height, aud- 
denly gave way at its base and began moving toward 
Gardon River, upon the left bank of which it was 
situated. The movement began on the 15th of Feb- 
ruary, and on the 23d the advance bad destroyed the 
machinery in the pits of the Grand Combe Colliery 
and nearly a mile of the Alais Railway, and had de- 
flected the course of the Gardon 6% feet. Six hundred 
persons were obliged to leave their homes at Grand 
*Combe, and a water famine having been created, it 
became necessary to install an engine up stream to 
pump water from the river to supply the inhabitants 
of the mining center. 

On the 29th the mountain came to a standstil!, but 
it is believed by engineers that this state of rest will 
be but temporary, and that the rocky mass wil! resume 
its motion, cross the Gardon, and finally abut against 
the mountain that skirts the opposite side of the river. 
Should this occur, very important geological and 
topographical modifications will of course be made in 
the region and it will become necessary to prepare 
new channels for the Gardon and Gard rivers. 

The cause of the accident is shown by the geological 
structure of the mountain, which consists of grit, green 
marl, limestone and triassic rocks resting upon a deep 
bed of clay. These different strata dip at consider- 
able of an angle toward the Gardon. The mountain 
was therefore influenced by its own weight to follow 
the slope offered it by this inclined plane. The posi- 
tion was unstable and the danger imminent. Rain or 
the water of the Gardon must have infiltered and 
accumulated upon the stratum of impermeable clay, 
and such infiltrations will have disintegrated certain 
points of support of the mountain and led to its slid- 
ing, which was prepared for by the very arrangement 
of the ground. The noise made by the mass while it 
was moving is described as having been frightful. 
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Tue GINGERBREAD TREE.—The Hyphne the- 
baica, a species of palm 25 or 80 feet in height, 
growing in Egypt, Abyssinia, Nubia, and Arabia, pro- 
duces its fruits in long clusters, each of which contains 
from one to two hundred. These fruits are of an ir- 
regular form, of a rich yellowish brown color, and are 
beautifully polished. In upper Egypt they form part 
of the food of the poorer classes of inhebitants, the 
part eaten being the fibrous, mealy husk, which tastes 
almost exactly like gingerbread, whence the popular 
name of gingerbread tree in Egypt. 
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A Great German Telescope. 

The Berlin Industrial Exhibition opens May 1, 1896, 
and in connection with it the Astronomical Observa- 
tory of Grunewald will be transferred to Treptow near 
Berlin. One of the features of the exhibition will 
be photographs of old instruments, models of tele- 
s¢copes, reproductions of astronomical drawings and 
kindred subjects. As the largest refractor hitherto 
erected in Germany has only been one of '18 inches 
aperture. it is gratifying to note that one is now being 
constructed having an aperture of 28 inches. 

The mounting is so arranged as to receive two objec- 
tives, of which one is designed for direct visual, the 
other for spectroscopic and photographic observations. 
For this reason the latter will be a double objective 
of short focal length, 20 to 23 feet, and large aper- 
ture, 4344 inches, which for the present will be exhibit- 
ed in an unfinished condition, as the means for the 
purehase and polishing of the enormous lenses, which 
have been very successfully cast by Dr. Schott, can 
only be raised during the exhibition. The rough 
disks of glass for the lenses of the telescope have been 
furnished by Dr. Schott and Genossen of Jena, while 
the polishing has been executed by Messrs. C. A. 
Steinheil of Munich. The mounting of the instru- 
ment was intrasted to the Berlin Maschinenbau 
Anstait OC. Hoppe, “ who was assisted” by the firm of 
G. Meissner, Berlin, in the execution of the minute 
mechanieal portions. The other objective, on the con- 
trary, is completed, and has an aperture of 27!¢ inches 
and a focal length of 68 feet, 

Instead of the usual dome, the telescope is provided 
with a cylindrical protective envelope, which together 
with the tube is mounted on a rigid box, which can 
be rotated round the declination axis. The polar 
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tion, feeds automatically to the proper sized openings 


between the slats, when it instantly drops into the 
spouts, to be conveyed into bags or baskets, or any 
desired receptacle. 

A SAFETY HAT FOR MINERS. 

A hat designed to withstand blows of falling ma- 
terial, such as pieces of coal, rock, ete., and which is 
thoroughly ventilated and fits easily on the head of 
the wearer, is shown in the accompanying illustration, 
and has been patented by James McNamara and 
Frederick W. Peppler, of Calumet, Mich, The shell 
and brim of the hat are formed of a single piece of 
sheet metal, and inside the shell is a lining or inner 
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PEPPLER & McNAMARA’S MINER'S SAFETY HAT. 


shell of suitable textile material, to the edge of which 


axis is placed in the interior of the pier; attached |is attached a leather head band. The inner shell and 


thereto, and therefore revolving round it, is a kind of 


band are somewhat smaller than the exterior shell, and 


bell, which incloses the observer's seat ; the above men-| air holes provide for a circulation of air. The band 
tioned box revolves with the bell round the polar axis.|and inner shell are secured to the outer shell by a 
The observer sits in the prolongation of the polar axis, | series of spring clips, the spring of which allows the 


in such a manner that his head is in the turning point 


band or lining to conform to the head, On the front 


of the whole telescope, so that he can easily follow its | of the hat is a socket plate to receive the hanger of a 


movewents by slightly turning his head. 
terpoises for the tube extend at either end of the box; 


The coun-|miner’s lamp. The hat is very durable, is waterproof, 


will not absorb grease from candles or oil, and the lin- 


besides which there is attached a second bell, which | ing may at any time be taken out without ripping or 
serves to relieve the polar axis, and for this purpose | tearing it. 


rans on two antifriction roilers fixed to the pier. 
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Practical Disinfection of Rooms, 
The frequency with which second and third cases of 








AN IMPROVED SORTING 


The illustration represents a machine adapted to 
sort into different sizes not only potatoes and other 
vegetables and fruit, but a great variety of differeut 
substances, the size, strength and other details of the 
machine being varied accordingly. A patent was re- 
cently granted for the improvement to C. G. Poulson, 
Jr., deceased, of Linwood, Pa, of whose estate C. G. 
Poulson, Sr., is administrator. Within the box body 
of the machine is an jinclined screening or separating 
table, mounted to have end motion, the table consist- 
ing of slats or bars, {which are diamond-shaped in 


POULSON'’S POTATO SORTING 


eross section, and wider apart at the tail than at the 
head of the table. Beneath the table are hoppers 
adapted to receive the different sized material passed 
through the bars at the narrower and wider spaces, 
The sorting table swings freely on hangers and is 
moved by tarning a crank, on the shaft of which are 
cams, the table being moved against spiral springs 
which foree the table against a buffer four times for 
Material shoveled 
into the machine at the top, as shown in the illustra- 


each revolution of the crank shaft. 





searlet fever appear in houses that have been disin- 
fected by the inspectors of sanitary authorities, says 
the Lancet, causes “grave doubts as to the efficiency 
of the procedure usually adopted, despite its official 
sanction. Stripping the walls, lime washing walls and 
ceilings, and scrubbing woodwork and floor boards 
with soap and water are indeed effectual enough, and 
to these when thoroughly done we are disposed to 
ascribe any successful results rather than to the more 
technical process of so-called disinfection by sulphur 
fumes, which is little better than a superstitious rite 
or incantation shorn of the religious character it had 
in the mind of Ulysses when he “ fumigated ” the halls 
desecrated by the massacre of his wife’s suitors after 
removing the corpses and washing away the blood 
with a promptness that precluded all thought of other 
than moral pollution. But in the light of bacteriologi- 
cal experiments dry sulphurous acid fumes, whether 
generated by burning sulphur or carbonic sulphide, 
or, as has of late become the fashion, by opening cylin- 
ders of the compressed gas, are for all practical pur- 
poses useless. The gas would act as a fairly powerful 
germicide on articles or fabrics previously saturated 
with water, but its bleaching action precludes its em- 
ployment in this way with colored materials, carpets, 
or curtains, and it is as what is called an “aerial dis- 
infectant” that it holds its ground in popular esteem. 
But aerial disinfection is an absurdity; no one wants 
to purify the foul air, which is easily enough removed 
by simple ventilation. In disinfecting a room the true 
aim is to kill the germs contained in the dust on ledges 
or in the crevices between the boards, or adhering to 
the walls and other surfaces, and the dry gas is power- 
less for this, which is best attained by a sublimate 
solution of the strength of 1 part in 1,000, or by lime 
(not white) washing, provided the lime be fresh burnt 
and caustic; the carbonate or chalk used in white- 
washing under the name of whiting, and into which 
lime is converted by long exposure to the air, being 
inert. The series of experiments on the infection and 
disinfection by various means of wall papers, distem- 
pers, and other wall surfaces conducted by Dr. Cron- 
berg, under the direction of the late Prof. Uffelmann, 
at Rostock, showed that subsequent scrapings were 
invariably and almost instantaneously sterilized by 
washing or spraying with the sublimate solution, and 
equally so by lime wash after the lapse of twelve to 
twenty-four hours. The danger of corrosive sublimate 
is, we believe, exaggerated, for the smallest fatal dose 
for an adult being probably three to five grains—equal 
to at least a quarter of a pint of the solution—acciden- 
tal poisoning with the solution is practically not prob- 
able, and as a further safeguard it might be colored 





with indigo or “laundry blue.” Carbolie acid, which 
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is sold without restraint and is in universal use, is 
more dangerous on that account, and is, indeed, fre- 
quently employed with suicidal intent and with fata! 
effects. In France, Germany, and Italy cublimate has 
nearly superseded all other disinfectants and its neg- 
lect in this country is inexplicable. As to carpets, cur- 
tains, bedding, and clothing, all that is capable of being 
washed should be plunged in a copper of boiling water 
for a quarter of an hour and such articles as would be 
spoiled by this treatment should be disinfected by 
steam. 
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How to Find Negatives, 

Much time is lost and patience expended in what is 
very often a futile search for some particular negative. 
Perhaps an hour, or even more, is wasted by hunting 
through two or three hundred of one’s photographic 
successes and failures. To obviate this expenditure of 
time, we woald like to suggest a method of indexing 
that the writer has found very useful. 

The pecuniary outlay for the necessary materials is 
trifling, and is covered by a few pence. Two note 
books, indexed, are all that one requires. The one 
contains a numerical, the other an alphabetical, in- 
dex. 

Empty plate boxes are used for storage purposes. 
Every box should have a gummed label affixed upon 
the side of the box, each label bearing its own distinet- 
ive number. Plate boxes when filled may be kept 
ranged on a shelf hke so many books. A system of 
double indexing is used. 

The numbers 1, 2, 3, ete., refer to the boxes ;, under 
the alphabetical headings are found the titles or sub- 
jects of the various pictures. A concrete example will 
perhaps make my explanation more lucid. 

One wishes to find a negative exposed, let us say, in 
Guernsey. Reference to the letter G in the alphabeti- 
eal index shows one that Mail-boat Approaching 
Guernsey 6:30 A. M. is stored in box 12. By adopting 
this method much time and temper is saved.—The 
British Journal Almanae. 
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A DURABLE AND EFFICIENT WINDMILL. 


The illustration represents a windmill of substantial 
construction, with thoroughly braced and rigid fans or 
blades, and powerful gear mechanism for transmitting 
power from the windwheel to ashaft from which the 
power may be taken. The improvement has been 
patented by W. McD. Rowan, of Garden City, Kansas, 
Secured to the timbers of the tower is a platform sup- 
porting a hollow post having an annular flange sup- 
porting the main gear wheel, whose hub fits over the 
flange and rests on ball bearings. This gear wheel has 
vertical and beveled teeth, the latter engaging a bevel 
pinion on the horizontal shaft carrying the wind wheel, 
the bearing of this shaft being secured to the upper 
end of a vertical hollow shaft projecting down through 
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ROWAN'S WINDMILL. 


the hollow post. A curved brace extends from this 
bearing to the bearing of the hinged tail or vane, which 
may be moved to throw the wheel out of the wind by 
means of a cord or cable passing over suitable guide 
pulleysand down through the tower. The vertical 
teeth on the main gear wheel mesh with a gear wheel 
on the upper end of a vertical shaft which has at its 
lower end a bevel gear meshing with a similar gear on 
a horizontal shaft carrying a pulley from which power 
may be taken in the usual way. 
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A BOTTLE STOPPER AND MEASURING DEVICE, 
\ valve stopper designed to prevent the refilling of a 
-le after it has been emptied, and one with which 
contents of the bottle may be discharged in meas- 
| quantities, is shown in the accompanying illus- 
ion. The improvement has been patented by 
-yelius E. Wyckoff, of No. 365 State Street, Brook- 
N. Y. Fig. 1 represents the stopper in a bottle, 
» latter being in upright position ; Fig. 2 shows the 
tle inverted, its contents then filling a measuring 
., and Fig. 8 shows the position of the parts as 
measured quantity is being discharged. The cap 
-e is secured on the bottle by cementing or in other 
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WYCKOFF'S BOTTLE STOPPER. 


desired manner, after the bottle has been filled, the in- 
terior wall of the cap piece being substantially hemi- 
spherical, and having a contracted outlet to be fitted 
by acork. About where the cap piece is fitted on the 
bottle isan annular groove forming a seat for an an- 
nular flange ofa plate valve, on which rests a spheri- 
cal body serving as a valve stopper for the inverted 
bottle. as shown in Fig. 2, while also allowing the plate 
valve to fall sufficiently away from its seat for the pas- 
sage of material into the measuring device. When 
the bottle is tilted to the position shown in Fig. 3, the 
spherical body rolls to the lower side and forces the 
plate valve to its seat, thus preventing a further dis- 
charge of the contents of the bottle to the interior of 
the cap, while permitting that which is in the cap to 
be poured out. Where a continuous flow is desired 
from an inverted bottle, the spherical body is made 
with interstices or hemispherical depressions in its sur- 
face. 
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ISAFJORD, ICELAND. 

We present an engraving, for which we are indebted 
to L’lllustration, of Isafjord, leeland, which is one of 
the principal seats of the whalebone industry. The 
scenery here is magnificent, the country presenting 





the appearance of the fiords of Norway and Sweden. 
The snow remains on the mountains until the middle 
of summer. Tourists have 
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to the use to which it is to be put. Whalebone possesses 
many unique properties which render it of great value. 
It is light, tough, flexible, and fibrous. The fibers run 
paraliel with each other without intertwisting. The 
use of whalebone dates from 1808, when Samuel 
Crackles patented its use for brush making. Various 
special machines have since been devised for cutting 
the material into filaments. Whalebone was formerly 
used in the manufacture of umbrellas, but steel has 
now taken its place for this purpose. Whalebone is 
now principally used by dressmakers, williners, and 
brashmakers. 
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Carpet Moths and Beetles, 

In last week’s SCIENTIFIC AMERICAN directions were 
given for preserving clothing and furs from the depre- 
dation of moths. We now copy from the Carpet and 
Upholstery Trade Review directions for protecting 
carpets and upholstery from moths and beetles. In 
the good old days, when camphor was sold at a reason- 
able price, it was the first resource of most housekeep- 
ers in their struggles against these villainous vermin, 
but in view of the extremely high cost of camphor 
nowadays and the ridiculously low price of carpets, it 
seems advisable to select some less precious article as a 
protection against those insects whose appetites work 
such havoe among woolen floor coverings. Moreover, 
camphor, however liberally used, is not regarded as a 
certain protection. Among the substitutes for cam- 
phor, which are less expensive and more efficacious, 
are: Benzine, corrosive sublimate, kerosene oil and 
earbolie acid. It is said that corrosive sublimate is 
the only sure defense against the buffalo carpet 
beetle. In utilizing this drug, take a wide mouthed 
earthen jar, pour into it two quarts of boiling water 
and dissolve in this one teaspoonful of corrosive sub- 
limate. As the solution is poisonous, the jar should be 
plainly labeled and kept carefully covered. When 
possible it should be used out of doors, and applied 
with a small whisk brush kept for this purpose only. 
Gloves should be worn in using it, and care taken to 
prevent any of it touching the face or eyes. In apply- 
ing it to rugs or carpets the best method is to hang 
them over a line, then dip the whisk into the liquid, 
shaking it nearly all off against the inside of the jar; 
then carefully brush the rug over both the right and 
wrong sides, without using enough of the solution to 
make the fabric wet, It issufficient toslightly dampen 
the outside. The liquid will not injure any textile 
fabric, however delicate. 

Benzine or kerosene oil will always kill the insects, if 
it ean be brought into contact with them, and the 
mere odor of the benzine will kill the larvae. When it 
is evident that a house has become infested, the car- 
pets should be taken upand all the cracks and crevices 
in the floor and under the baseboard filled with ben- 
zine, a hand atomizer being used for the purpose. The 
carpets should also be beaten and then lightly spray- 
ed with benzine. The cracks should then be filled witha 
mixture of plaster of Paris and water, which will soon 
set and form a hard substance which the insects can- 
not enter. In the case of a stock of carpets the ben- 
zine spray alone is generally sufficient to kill the 
insects. The benzine evaporates quickly and leaves 
no odor, but one should remember that it is very 
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inflammable and that no light should be brought 
near it. 
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A NEW BICYCLE BELL. 

The illustration represents a beil for use with bi- 
cycles, the bell being rung with a continaous electric 
alarm effect by simply pressiug on a lever on the han- 
dle bar. The improvement has been patented by 
Harry B. Breckwedel, of No. 315 West Forty-eighth 
Street, New York City. In clamps which may be 
readily secured to the rear braces of any bicycle is 
journaled a spring-pressed shaft carrying a swinging 
bell frame, the springs normally holding the outer end - 





BRECKWEDEL’S BICYCLE BELL. 


of the bell frame up from the tire, as indicated by the 
dotted lines. The bell frame carries, at its outer end, 
rubberfaced rollers adapted to engage the tire, and on 
the shaft to which the rollers are secured is a stud 
adapted to be engaged at each revolution of the roll- 
ers, by an arm projecting forward from the hammer, 
as shown in the small figure, a spring holding the 
hammer normally out of operative position. From 
the other end of the bell frame a fine steel wire extends 
through guides to a lever pivoted on the handle bar, . 
where it may be conveniently engaged by the hand 
of the user. By pressing with the thumb upon this 
lever, the hands being in the ordinary position on the 
handle bar, the outer end of the bell frame is depressed 
and its wheels are consequently rotated by the tire of 
the bicycle, each revolution of the simall wheels caus- 
ing a blow to be struck upon the bell and the ringing 
being automatic as long as the pressure is continued. 
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Lantern Slides. 

A method of making slides for the lantern other than 
in the ordinary way is described by Dwight Lathrop 
Elmendorf, who says that, finding the lantern slide 
was a very useful piece of apparatus in teaching, he 
cast about for some method of quickly and inexpen 
sively making a slide. Making a transfer one day, the 
idea was suggested that it might be used on giass. 
So he placed on a suitable 





had some thrilling adven- 
in climbing the 
mountains back of the 
little village. The bay is 
capable of holding the 
largest navy in the world. 
There are three whale- 
bone fisheries near this 


tures 


place, 
Whalebone has be- 
come very searee and it 





now commands a large 
price. The name whale- 
bone, under which the 
baleen plates of the 


right whale are popularly 
known, is a misnomer and 
the trade name of whale 
fin is equally inaccurate. 
Of the three kinds of 
whalebone whieh are 
found in ecommerce, that 
obtained from the Green- 
laud whale, Balaena mys- 
ticetus, is the most valu- 
able, and was one of the 
kreat staples of northern 
countries when the whale 
fishery was a large in- 
dustry. To prepare whale- 
bone for the market, the 
blades or plates are boiled 
for about twelve hours till 
‘he substance is quite soft. 
i this state it ean be eut 
IY harrow strips or into 
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Siall filaments, according 





ISAFJORD ICELAND. 





glass a piece of black car- 
bon transfer paper, a draw- 
ing being placed on the 
top and traced apon the 
glass. When thrown upon 
the sereen the effect was 
like a charcoal drawing, 
and answered fully the ex- 
perimenter’s hopes. Un- 
less it is desired to special- 
ly preserve the slide, no 
cover glasses are necessary. 
He points out that old 
plates—ordinary or for 
slides—may be fixed, then 
washed, and the designs 
drawn upon them for 
colored subjects. The 
method is so handy that it 
may be practiced before a 
class.— Photography. 
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OBSERVATIONS tnade on 
the pendulum of the Paris 
Observatory, whieh is kept 
ninety feet under ground, 
with a temperature that 
varies one-hundredth part 
of a degree at most during 
the year, show that it is 
not quite proof against the 
variations of atimospheric 
pressure. It makes an 
error of one-third of an 
oscillation in twelve mil- 
lion, and it is propose’ to 
remedy this error, 
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Selence Notes. 

Hajak, of Vienna, says that smokers are less liable 
to diphtheria and other throat diseases than non- 
smokers in the ratio of one to twenty-eight, says 
tne Medical Age. Schiff remarks that smoking should 
be positively forbidden in bacteriological laboratories, 
because it tends to hinder the development of the 
bacteria. 

Russia was declared free from cholera on February 
24 for the first time since the year 1888. 

Scrampox is a new disease to which football has 
given rise in England, says the Medical Record. It is 
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lieved that they will be received with the greatest 
courtesy by prominent surgeons and physicians. 

The will of Benjamin Franklin was allowed in the 
Probate Court of Suffolk County, at Boston, on Mareh 
26, on the petition of Mayor Quincy, as a foreign will, 
baving been probated in the Orphans’ Court in Phila- 
delphia. The probate of the will in Boston was deemed 
necessary in view of the legal disposition of the 
“Franklin Fand,” which was created by the will of 
Benjamin Franklin, and which now amounts to sev- 
eral hundred thousand dollars. 

The bill to provide for a director-in-chief of the sci- 
entific’ bureaus of the agricultural department has 








a pustular eruption, coming indirectly from dirty jer- 
seys and affecting especially the forwards in Rugby 
football, who have to shove in scrimmages. It has 
been proved to be contagious. Bacterioscopic exam- 
ination has shown the presence of the staphylococcus 
pyogenes aureus. 

The work on Herr Andrée’s balloon is proceeding 


rapidly. A balloon house is to be erected in Spitz- 
bergen. It will be octagonal in shape, 25 meters high 


and 87 meters broad. The walls and floors will be 
lined with feli at such points where the balloon will 
be liable to touch them. The roof will be covered | 
with cotton cloth and the windows will be of gelatine | 
in place of glass The steamer on which the expedi-| 
tion will set out for Spitzbergen will carry about 35) 
tons of sulphuric acid to generate the hydrogen. 

The St. Louis Observatory at St. Helier, in the! 
island of Jersey, contains some interesting instru-| 
ments, The observatory is situated on a small, open 
plateau, above the Jesuit College. It has a tower of 
the Eiffel type, about 170 feet high; access to the top 
is obtained by a spiral staircase. A uumber of instru- 
ments at the top are connected by a cable of electric 
wires with recording apparatus in the observatory 
proper. Among the special features of the apparatus | 
used is an anemormeter of special design. A T-shaped 

support with orientating arrangement bears on one 
arm an anemometer with half cylinders instead of the 
usual cups, being thus made sensitive, it is claimed, to 
horizontal components and horizontal currents only ; 
while a helical fan on the other arm takes care of the 
vertical components. It is a curious fact, says Nature, 
that at this station, as at the Eiffel Tower at Paris, 
the diurnal variation of wind velocity shows an 
opposite character near the ground and at the top of 
the tower; in the formet case the velocity reaches its 
maximum about midday and in the latter about mid- 
night 

In a recent communication to the French Academy 
of Sciences, says the American Shipbuilder, an expla- 
nation is givea of some of the curious phenomena per- 
taining to fog horns. It has been found that, with 
acoustic signals or sirens, they are surrounded by 
a neutral zone, in which the sound is not heard at the 
sea level. This zone is more or less distant, according 
to the height of the siren on the coast, and it has a 
main width of about 8,400 feet. On the nearer side of 
this zone the sound is heard perfectly. But when it is 
traversed, the sound weakens gradually until it be- 
comes almost imperceptible, when it increases again, 
and, on the zone being finally left behind, the sound 
resumes its full intensity. Experiments have been 
made with a vessel by causing it to approach and 
recede from a lightship in various directions in a 
straight line. In each course the sound was deadened 
almost completely in a zone whose central line was 
about 15,000 feet from the siren. 

Some interesting experiments, by Plateau, in insect 
vision are recorded in the Bulletin of the Belgium 
Academy. Ina bed of brigitt colored dahlias he con- 
cealed from search the highly colored rays of some of 
the flowers, exposing only the disk, and in a second 
series of experiments the disk also, but independently, 
either by means of colored papers or by green leaves 
secured in place by pins. Butterflies and bees sought 
these flowers with the same avidity and frequency as 
the fully exposed flowers in the patch, the bees par- 
ticularly pushing their way by the obstacles to reach 
them. From this M. Plateau concludes that they are 
gnided far more by their perception of odors than by 
their vision of bright and contrasted colors. In the 
second communication, says Psyche, Plateau gives the 
details of another set of experiments to determine 
whether a wide meshed net presents any obstacle to 
the passage of a flying insect which could easily pass 
in flig)t through the interstices. He found that while 
euch nets do not absolately prevent passage on the 
wing, insects almost invariably act as if they could 
not distinguish the aperture, frequently ending by 
ali¢hting on the net and crawling through. He rea- 
sons that through the lack of distinct and sharp 
vision, the threads of the net produce the illusion of a 
eontinuous sarface, seen at a distance. 

Preparations are being made for an unusual kind of 
transatlantic trip for a party of American physicians, 
who intend to start about July 1. The party will be 
limited to one handred. Each member must be a 
physician in actual practice and a graduate of an 
American university. They will inepect the principal 
health resorts of Europe. It is expected that various 








cities will entertain the party officially, and it is be- 


been reported favorably by the Senate committee on 
agriculture. 
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FEED SAVING NOSE BAG. 

The illustration represents a nose or feed bag adapted 
to be so applied to the head of a horse that the latter 
will be prevented from throwing the feed out of the 
bag by tossing his head. The improvement has been 
patented by Clement E. Burbank, of No. 31 Eighth 
Avenue, New York City. At opposite sides of the top 
of the bag are pulleys through which is passed a cord 
to form double loops over the head of the horse, and 
the rear loop is connected by an extension of the cord 
to the check hook, so that when the horse lowers his 





oo 


‘head to reach the feed at the bottom of the bag the 


latter is raised slightly to bring the feed within 
easy reach. On the inside upper rear edge of the bag 
are side extensions of somewhat triangular form, which 
fold over to form pockets,in the edges of which are draw- 
strings, as indicated by thesmall figure. Each cord or 
drawstring passes across the interior of the feed bag at 
the rear and around a pulley, exteusions of the cords 
being carried back and knotted, to be engaged by a 
hook secured to the breast collar of the harness. 
When the horse tosses bis head these cords are tight- 





BURBANE’S NOSE BAG. 


ened, drawing the pocketlike extensions in the rear of 
the bag close against the under side of the horse's jaw, 
and thus preventing any waste of feed. In taking off 
the feed bag, these cords are disconnected from the 
collar and secured around the bag itself, one of the 
cords passing through a loop on the front of the bag. 
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Botanical Notes. 

The Candle Tree.—The genus Parmentiera (named 
after Aug. Parmentier, who did much for economic 
botany) embraces two American species, the fleshy, cy- 
lindrical fruit of one of which may be compared to a 
cucumber and that of the other toa wax candle. In- 
deed, in the Isthmus of Panama, the latter (P. cerei- 
fera) is termed the candle tree or Palo de Velas, be- 
cause its fruits, often four feet long, have a striking 
reset blance to yellow wax candles, and a person enter- 
ing the forests which are composed of this tree might 
almost fancy himself in a candle factory, for these 
fruits are suspended from all the stems and older 
branches. They have a peculiar applelike odor, which 
communicates itself in some degree to the cattle fat- 
tened upon them, but which disappears if, a few days 
previous to killing, the food be changed. 

The Shoe-black Plant.—Hibiscus Rosa-Sinensis, a 
well known greenhouse plant, is a native of India, 
China, and other parts of Asia. In its native coun- 
tries it is a tree of twenty or thirty feet in height, and 
bears flowers that are very variable—double, single, 
red, purple, white, or variegated, according to the par- 
ticular veriety. These flowers contain a quantity of 
astringent juice, and when bruised rapidly turn black 
or deep purple. They are used by the Chinese women 
for dyeing their hair and eyebrows, and in Java for 
blacking shoes, whence the plant is called the shoe- 
black plant. 

The Toothbrush Plant.—The genus Gouania em- 
braces upward of twenty species of climbing shrubs, 
most of which inhabit the forests of tropical America. 
The most iuteresting of these is the G. domingensis, a 
common creeper in the West Indies and Brazil. In 
Jamaica it is called chaw stick, on account of its thin, 











{May 2, 1806, 


fletible stems being chewed as an agreeable stomachic, 
Toothbrushes are also made by cutting pieces of 
chaw stick to a convenient length and fraying out the 
ends, and a tooth powder to accompany the use of the 
brush is prepared by pulverizing the dried stems. 

Toothpick Plants.—Ammi Visnaga, an umbellifer- 
ous plant, is called the toothpick bishop-weed on ac- 
count of the use made in Spain of the rays or stalks of 
the main umbei. These, after flowering, shrink and 
become so hard that they form convenient toothpicks. 
After they have fulfilled this purpose they are chewed, 
and are supposed to be of service in strengthening the 
guns. Thespines of Echinocactas Visnaga are in 
common use among the Mexicans for the same purpose, 
The number of these spines upon a singlefplant is some- 
thing enormous. A comparatively small plant in Kew 
Gardens was estimated to have 17,600, and a large 
specimen at the same place could not have less than 
51,000, 

The Hand Flower Tree.—This tree, the English name 
of which isa literal translation of Macpalxochiquabuitl, 
the somewhat cumbersome name by which it was 
known to the Aztecs, is the sole species of the genus 
Cheirosteman. The arrangement of the stamens in 
the flower of this plant is most remarkable. They are 
of a bright red, and are united for about a third of 
their length (four inches), when they separate into 
five curved clawlike rays. and thus bear some resem- 
blance to a human hand. A solitary specimen of this 
tree was first discovered growing near the town of 
Toluco, in Mexico. It was of great age and an object 
of veneration among the Indians, both on account of 
the remarkable structure of its flowers, and because 
they supposed no other tree of the kind existed else- 
where ; but forests of it have since been discovered 
near the city of Guatemala. 

The Sack Tree.—From a species of Antiaris (the 
genus which includes the celebrated upas tree) sacks 
are made in Western India by the following singular 
process. A branch is cut corresponding to the length 
and diameter of the sack wanted. It is soaked a little, 
and then beaten with clubs till the fiber separates 
from the wood. This done, the sack formed of the 
bark is turned inside out and pulled down till the wood 
is sawed off, with the exception of a small piece left to 
form the bottom of the sack. These sacks are in 
general use in Western India. 

The Lace Bark Tree.—The tree producing the well- 
known lace bark of Jamaica is called in that island by 
the name of Lagetto. The inner bark of this tree (the 
scientific name of which ‘is Lagetta lintearia) consists 
of numerous concentric layers of fibers whieh: interlace 
in all directions, and thus present a great degree of re- 
semblance to lace. It is said that Charles II received 
as a present, from the governor of Jamaica, a cravat, 
frill and pair of ruffles made of this material, and it is 
to this day used for bonnets, collars and other articles 
of apparel by Creole ladies. 

Seeds as Weights.—The beautiful black spotted scar- 
let seeds called love pease (Abrus precatorius), which 
are much used for necklaces and other ornamental 
purposes, are employed in India as a standard of 
weightunder the name of “‘rati.”. The weight of the 
famous Koh-i-noor diamond is known to have been 
ascertained in this way. The seeds of the carob tree 
(Ceratonia Silique) are said to have been the original 
carat weights of the jewelers. 

The Clearing Nut.—Notwithstanding the venomous 
nature of the species of strychnos whence the drug 
nux vomica is derived, the seeds of another species 
(S. potatorum) are used in India for clearing muddy 
water. The natives never drink clear well water, if 
they can get pond or river water, which is almost 
always impure, according to circumstances. One of 
the seeds of the clearing nut tree is well rubbed for a 
minute or two around the inside of the vessel (gener- 
ally an unglazed earthen one) containing the water, 
which is then left to settle. In a very short time, the 
impurities fall to the bottom, leaving the water clear. 
Bitter almonds, by the way, are said to be employed 
for the same purpose in Egypt,and those of kola or 
sterculia in Sierra Leone. Dr. Pereira ‘states that the 
efficacy of the clearing nuts depends upon their albu- 
men and casein, which act ae fining ager ty, like those 
employed for wine or beer. 

Whisky Root.—A plant belonging to the genus 
Anhalonium, of the order Cactacew, which has long 
been known by the name of whisky root, from its 
effects on the system, which resemble those produced 
by alcoholic drinks, has recently attracted some atten- 
tion asa stimulant and nerve tonic new to materia 
medica. The part of the plant used is what is popu- 
larly called the ** button.” This is sliced by the Indians 
of Southern Texas, and the small pieces being chewed 
and the juice swallowed, the intoxicating effects follow, 
it is said, in about the same time as would those of a 
drink of whisky. The Indians sit forhours enjoying 
the beautiful visions of color and other manifestations 
caused by the intoxication. There are several species 
of the genus, one of which was known tothe Aztecs as 
peyotl, and the intoxicating effects of which are briefly 
described by Sahagun.—Hist. Universal de las Cosas 
de Nueva Espafia. 
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‘HE NEW BRIDGE OVER THE HUDSON RIVER AT 
NEW YORE. 
(Continued from first page.) 

at the river navigation should be unobstructed, it 

.< determined by the company to attempt the bridg- 
« of the Hudson River by a mammoth suspension 

dge, with a great central span of 8,254 feet. 

if there is one part of a bridge of greater impor- 
yee than another, it is the foundations, and in the 
-esent ease they are of colossal size and carried down 
,unnsual depth. Beneath each tower there will be 
ink eight steel caissons, forming in plan an oblong 

feet by 168 feet between centers of caissons. At the 
iter corners of this oblong there will be four large 
jissons 62 feet in diameter; between them will be 

ar 35 foot caissons. These will all be sunk to a 
epth of about 150 feet below the water level, until 

ey rest apon solid rock. They will probably be 

nk by the open dredging process, such as was em- 
syed by the Union Bridge Company (the contractors 

+ the present undertakiug) in building the Hawkes- 
iry River bridge in Australia. The caissons will be 
-arranged that the pneumatic process can be adopt- 
J if necessary. They will rise to within 10 feet of 
ie water level and will be filled with concrete; 

ove this the piers will be carried up in solid 
ranite masonry to a height of 30 feet above water 

vel. Upon the granite foundation will stand the 
icht columns of the towers, rising to a total height 

( 587 feet above the water level. They will be built 
/ steel plates and angles and will be strongly tied and 

raced together.. The river and shore legs of columns 
will ineline inwardly and meet at about two-thirds of 
their height, from which point they will be carried up 
as a single construction, as will be seen by reference 
to our engraving. 

Strung across the towers wil! be twelve steel cables 
each 23 inches in diameter ; each cable will consist of a 
large number of steel wires, about jy inch in diameter, 
laid parallel and bound together with a wire wrap- 
ping. The wire composing the cables was originally 
intended to have an ultimate breaking strength of 
180,000 pounds to the square inch, but recent improve- 
ments in the manufacture of steel wire make it likely 
that the engineers will be able to secure wire of the 
strength of 200,000 pounds to the square inch. On the 
New York side the cables will be carried down to 
anchorages which will consist of two solid masses of 
masonry 180 feet square and 150 feet high. On the New 
Jersey side they will be carried down through tunnels 
far into the solid rock and secured to massive plate 
virder anchorages. The twelve cables will be hung in 
parallel vertical planes, and contrary to the usual cus- 
tom, they will not be “ cradled.” There will be four 
cables over each of the outside coluinns of the tower 
and two over each of the intermediate columns. 

To prevent any deformation of the floor of the 
bridge under the action of a moving load, it will be 
provided with two large stiffening trusses, each of 
which in itself will be longer than the central span of 
the Brooklyn Bridge. Each truss will be 1,600 feet 
long, 125 feet from center to center of trusses, and 200 
feet deep at the center. Their ends will be hinged 
where they meet at the center of the span, also where 
they rest upon the towers. They will be divided into 
40 foot panels, and at each panel point will be a piate 
steel girder 7 feet deep and 144 feet long, reaching 
across the full width of the bridge from truss to truss. 

At each panel point the trusses, girders and whole 
floor system will be suspended from the main cables 
by twelve steel wire suspenders, which will be at- 
tached to the floor beams as follows: Two immediate- 
lv on each side of the trusses and two at two interme- 
diate points ; there will be twelve lines of plate string- 
ers, 5 feet deep, running through the whole length of 
the bridge, oue under each rail. Above each floor 
beam, and high enough to give headway for the 
trains, will be a deep supplementary lattice work gir- 
der, riveted at its extremities to the vertical posts of 
the truss. The floor beam will be suspended from 
this upper girder at two intermediate points of sup- 
port. 

Both top and bottom chords will be braced to resist 
the wind pressure ; the former lightly, the latter very 
strongly. The trusses will be hinged at the center to 
allow for a lateral movement, and the wind pressure 
vill be resisted by the enormous dead weight of the 
‘russes and floor system. Under the action of the 
wind the trusses will move out sidewise and there- 
‘'y the suspenders will become inclined and will trans- 
‘er part of the wind pressure directly to the main 

ables, 

The maximum loads for which the bridge is designed 
re as follows: Dead load, about 40,000 pounds to the 
‘neal foot; live load, 18,000 pounds to the lineal foot ; 

‘nd load, about 1,600 pounds to the lineal foot. 

There will be six railroad tracks, and the bridge is to 

‘strong enough to carry all the tracks loaded with 

‘ins from end to end, or a total live load of 
vout 30900 tons; the maximum strain on each 

ble willbe about 8,300 tons, or a maximum of 

",000 tons on the whole twelve. It will be noticed 





‘at the shore spans are not suspended from the ca- 


Scientific American. 





bles, but consist of a number of steel trusses carried 
upon independent piers. 

The cables are attached rigidly,to the top of the tow- 
ers, and do not, as usual, rest upon sliding saddles. 
The variations of strain in the towers, resulting from 
the alterations of load and temperature, will be as fol- 
lows: Maximum strain in the river leg will occur un- 
der full load and high temperature. Maximum strain 
in the shore leg will occur under full load and low 
temperature. 

It is estimated that the bridge itself will cost 
$25,000,000, and the cost of the whole, bridge, ap- 
proaches and terminal works, will be about, $60,000,000. 

Should there be no legal or other obstructions, it is 
estimated that the work can be completed in eight 
years. 

The design illustrated was made by the Union 
Bridge Company, of New York City. Our thanks are 
dae to Mr. Charles Macdcnald and Andrew Onder- 
donk, of this company, and Joseph Mayer, the engi- 
neer, for particulars received. 
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Defects in Negative: and Their Causes, 
BY CHARLES L. MITCHELL, M.D. 

So many amateurs are at 1 loss why certain defects 
occur in their negatives, and’ how in many cases they 
ean be obviated, that the following summary of a few 
of the most prominent may perhaps be of aid to many 
a disheartened photographer : 

Fog indicates either decomposition of the emulsion 
(a defect common in all extremely rapid plates), acci- 
dental exposure to light, over-exposure, or over-devel- 
opment. . If the negative is foggy all over, excepting 
where covered by the rabbet of the plate holder, it 
indicates that the effect was produced in the camera, 
either by light leaking throngh some hole in the bel- 
lows, or through flange, woodwork, dark side of plate 
holder, or that the plate was over-exposed, or that the 
sun was shining directly on the lens. If the edges 
covered by the rabbets are also fogged, it indicates 
light leaking into the dark room before development, 
or contaminated developer, excess of alkali, or dete- 
rioration of the plate. If the plate is partially fogged, 
in streaks, it indicates leakage of light at the junction 
of plate holder and camera, or at the edges or corners 
of the plate holder, or perhaps a leaky or burst corner 
of the plate box. 

Abundant detail in the shadows, but lack of con- 
trast, and general thinness of the negative, indicate 
over-exposure, too much alkali in the developer, the 
use of a spent developer, or using a weak developer for 
too short a time, or want of light and shadow in the 
subject. 

No detail in the shadows, with excessive contrast, in- 
dicates too short an exposure, too great a contrast in 
the lighting of the subject, or the use of a developer 
very strong in restrainer. 

Clear shadows and weak contrast are due usually to 
insufficient development. 

Round or oval clear spots, with sharp dark edges, are 
caused by air bubbles clinging to the plate during de- 
velopment. 

Pin holes and very fine clear spots are due to either 
dust on the plate during exposure, or (although the 
plate makers say not) a dirty, poorly filtered and im- 
pure emulsion. Small particles of insensitive haloid 
salts of silver remain in the emulsion, are not acted 
upon by light during the exposure,or by the developer. 
and hence when the plate is placed in the fixing bath, 
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Interesting Shadow Phenomenon, 
To the Editor of the ScrENTIFIC AMERICAN: 

The composing room of this office is lighted by in- 
candescent electric lamps, supplemented with gas jets 
fitted with Welsbach incandescent mantles. If either 
illuminant is used singly, ordinary dark shadows are 
east when the light is intercepted. When the two 
lights are burning simultaneously, an extraordinary 
phenomenon is observed, viz., colored shadows, the 
direct electric rays casting a dark green shade and 
the incandescent mantle an orange drab, At the 
point where the shadows intersect each other the 
shade becomes denser and of a dark drab color, the 
green being completely destroyed by the orange drab 
rays. SAMUEL THOMBON. 

Titusville, Pa, 

[This seems to be a’phenomenon partly of the sub- 
jective order, the shadow cast by one light being illu- 
minated by the light of the other. The great differ- 
ence in color of the two lights causes the difference in 
the colors of the shadows.—Ep.] 

—_—__—_—_—_#+@-+@ = 
Flash Light Powders. 
To the Editor of the SCIENTIFIC AMERICAN: 

I note that in your query and answer column of the 
March 28 issue of the ScIENTIFIC AMERICAN, you 
give several formulas for making photographie flash 
light powder. One of these is: Magnesium powder, 6 
ounces ; potassium chlorate, 12 ounces ; antimony sul- 
phide, 2 ounces. 

I believe it will be well to call attention to the fact 
that mixtures of this nature, containing potassium 
eblorate or perchlorate, are extremely dangerous, for 
several reasons, and the making and handling of them 
must be carried on with the greatest care... Chiorate 
or perchlorate mixtures are, in the first place, sensi- 
tive to friction. This danger is one which may be wet 
with both in manufacture and use, and especially in 
transportation. 

In the second place, they are liable to spontaneous 
combustion, due to decomposition, which may set in 
sooner or later; and third, the explosion of these mix 
tures is of such a violent nature that serious aecidents 
are most certain to obtain. 

A few months ago a photographer's gallery in Chi- 
cago was nearly demolished by the explosion of a 
flash light mixture in which potassium chlorate played 
an important part, and a few weeks laterin the same 
city a chemist had his right hand so badly torn that 
it had to be amputated. This wasthe result of an 
endeavor to compound a flash light powder in which 
potassium cblorate was used as the oxidizing agent. 

I believe your readers will appreciate this statement, 
which will serve to caution any of them who are in- 
clined to attempt to make any photographic flash 
light powder containing potassiam chlorate or 
perchlorate. It will be well for those: who are not 
versed in such matters to leave such mixtures alone 
entirely. SAMUEL RopMAN, JR. 


Chicago, April 18, 1896. 








The Fastest Ship Afloat, 
This is an age of record breaking ; and record break- 


ing for its own sake too. The wish to have the big- 
gest, tallest, fastest, most costly something or other 
*in the world” isa far more potent factor in modern 





they dissclve out and clear a clear place in the film. 

Yellow staining of the film is caused by prolonged | 
development with a developer that is either very old, 
nearly spent, or contains too little sulphite. Also, by 
fixing in an old, used up fixing bath. Where the 
staining occurs after the negative bas been fixed and 
dried, and takes place gradually, it is due to insuffi- 
cient fixing and the presence of undissolved silver salts, 

Irregular lines are due to delay in entirely covering 
the plate, at once, with developer, thus giving it an 
opportunity to act longer on one part of the plate than 
another. 

General mottling of the film is due to contact of the 
face of the plate with impure paper, to imperfect fix- 
ing, or to allowing the plate to remain for a long time 
in a pyro developer, without rocking. 

Clear corners means that the lens does not fully 
cover the plate. 

Bare places or patches of uneven density (noticed 
particularly in films) indicates that the plate or film 
has not been evenly coated with the emulsion, and 
that while in some places a pool of it has formed, it 
has left other places nearly bare.—The Photographic 
Gleaner. 
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Mix the lanolin and petrolatum ; add the glycerin 
and boroglyceride ; lastly, add the extract of witch 





hazel. Perfume with oil of lavender. This makes an 
excellent toilet cream. * 


progress in the mechanical arts than we ever suspect. 
Unquestionably the development of the modern steam- 
ship owes as much to the simple desire on the part of 
the ship builder to beat somebody else, as does the 
speed of the race horse or the agility of an athlete. 
This competition for its own sake has seized upon the 
builders of torpedo boats and driven them so hard 
that they are raising the limit for speed by leaps and 
bounds. It was only late last year that the Sokol 
startled the marine world by passing the 30 knot limit 
—for years the goal to which the builder of swift craft 
had looked asa remote possibility-—-and yet her re- 
cord was quickly broken by a French torpedo boat. 
And now the palm has been transferred across the 
channel again and Her Majesty’s ship Desperate 
stands as the fastest vessel in the world with a re- 
eord of over 81 knots, or about 36 miles an hour. 
One would think this was sufficient; but almost be- 
fore the little craft has had time to tie up at ber dock, 
the British Admiralty is demanding 33 knots an hour 
in the contracts for her successors, That is about 38 
miles,an hour; and as these builders have always 
reeled a knot or two more than the contract speed out 
of the little fliers, we may look for a spurt of 34 or 35 
knots on the trial trip. That would be 40 miles an 
hour, or fally ap to the all-day speed of an average 
express train ! 

Such a speed will not be obtained with a borse power 
much under 8,000. This is one-fourth the trial trip 
horse power of the Lucania. The Lucania is of 13,000 
tons displacement—these craft will probably be of less 
than 300 tons displacement. So that the Cunard ship 
which is 43 times as big only takes 4 times as mach 
power to drive her. 
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APPARATUS FOR MEASURING THE SPEED OF 
PROJECTILES.* 
the reliable measurement 


This new instrument for 
of very minute intervals of time was developed in some 
preliminary experiments at the United States Artillery 
Va., in measuring the velocity 


B. L. field rifle 


School, Fortress Monroe, 

of projectiles from the new 5°2 inch 

adopted by the army. 
in the rf 
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course these experiments, which were 
n 
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weeks’ time, 
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taken at 
interva 


were 
s as 


smali as 5 feet, 


and many 


as ten 


as 
consec 
utive observa 
tions at 5 foot 
intervals, b 

at the 
of the 
and ex 
to 4) 


distance 


ginning 
muzzk 

gun 
tending 
feet 
were easily ob 


tained from a 


single shot, 
m4 his 


ment 


lustru 
b 
admirably 
for 
thane 
the 


‘ing 





ada pted 
recording 


f 


passage 





at a 
of 
its 


projectile 
number 
points of 
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obje ‘t to stady 


the law of va 


riation of the Fig. 1. 
velocity of a 

projectile near the muzzie of a gun. From measure- 
ments on the negatives it is clearly evident from each 


that the velocity actually increases after leaving the 
gun, a fact which has long been suspected, but which, 
so far as we know, has not previously been demon- | 


strated experimentally. 

The particular form of transmitter used in these ex- 
periments depends for its action upon the use of polar 
A sensitive photographic plate is made to 
ht-tight box, and light 


ized light 





a known speed lig 


rotate at in a ig 

is admitted tu the plate through a narrow slit by 
means of a “massless” shutter, as the inventor terms 
it. Any mauterial shatter would possess a certain 
amount of inertia, and would not admit of a practical 
result. By the use of a polarizer the light is admitted 
or shut off without the wovement of any material 
thing. 


As is well known, the most efficient polariscope con- 
sistx of a pair of Nicol prisms. When the prisms are 
* crossed,” the light is totally extinguished, as though 


the beam had been interrupted by an opaque body. 
Ry turning the analyzer ever so little from the 
*“ erossed ” position, light will pass through it, and its 





intensity increases until the planes of the prisms are 
it again diminishes, and if one of the 
l, there will be darkness twice every 


parallel, when 
prisms is rotates 
revolution 

To accomplish the end that is obtained by rotating 





contained in a glass tube with plane glass ends. This| 
was selected because it is very clear and colorless and 
possesses the necessary rotary property to a consider- 
able extent when situated in a magnetic field of force, 
the rotary power being in proportion to the intensity | 
of the magnetic field. 

To produce a magnetic field in the carbon bisulphide 
a coil of wire is wound around the glass tube, and an 
electric current passes through the coil. The prisms 
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ARRANGEMENT OF LABORATORY APPARATUS. 


being crossed, so that no light emerges from the ana- 
lyzer, a current is sent through the coil on the tube, 
causing the rotation of the plane of polarization. 

This is equivalent to rotating the polarizer; hence a 
light now emerges from the analyzer. When the cur- 
rent is broken the medium loses its rotary power and 
there is again complete darkness. This arrangement 
makes an effectual shutter for the beam without mov- 
ing any mass of matter. 

A view of the laboratory apparatus is shown in Fig. | 
1. Fig. 2 shows diagrammatically a complete ar- 
rangement of the electrical circuits and apparatus, 
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Fig. 2.-ARRANGEMENT OF ELECTRICAL CiRCUITS. 
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and Fig. 8 shows the apparatus on the proving 
ground. Corresponding letters represent like parts in 
the figures, 

The are lamps, L and L’, are used as sources of 
light. Pis the polarizer; T, the transmitter tube con- 
taining carbon bisulphide and wound with magnet 
wire; A is the analyzer, in front of which is a lens to 
condense a beam of light upon the camera, C. The 
motor, M, revolves the sensitive plate in the camera. 
The speed of 
the plate is ob- 
tained at the 
moment of fir- 
ing by the 
sbadow of one 
prong of a tun- 
ing fork cast 
by a beam 
from the lamp, 
L’, reflected 
from a mirror, 
R, upon the 
sensitive plate, 
the tuning 
fork being run 
electrically by 
the cells, E. At 
X’, X*, X*, ete., 
placed at regu- 
larintervals 
from the gun, 
are wire 
screens which 
are cut one 
after the other 
by the projec- 
tile, 

At Y’, Y*, Y*, 
etc. are placed 
devices for me- 
chanically re- 
storing the 
current. Be- 
fore firing, the 
current passes only through the screen, X', because of 
an insulating plug placed bet ween the jaws of the device 
which interrupts the connections between X', X*, X?, 
ete. When the projectile strikes a wire attached to 
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| this insulating plug, the plug is pulled out and the 


jaws spring together, thus establishing the circuit 
through X*. 

The receiver is a photographic means.of reeording, 
the intermittent beam of light through the analyzer, 
and consists of a camera containing a sensitized 
plate, which is shown in position ready for use at C 
(Fig. 1). 

The electrical tuning fork is shown at F (Fig. 1). 
Four storage cells were used to energize the motor, and 
greater uniformity in speed was obtained by placing a 
heavy iron-toothed gear wheel as a flywheel on the 
motor shaft, as shown at N (Fig. 1). This wheel also 
served another purpose in offering a convenient and 
ready means of determiuing the proper speed of rota- 
tion for a given setting of the cameraslide. The wheel 
contained 56 teeth, and by simply holding on its peri- 
phery the edge of a card, with the motor running at 
an unknown speed, the corresponding note would be 
given out, and when this was compared with a tuning 
fork in the other hand of the observer, it indicated at 
once whether the speed of the motor should be in- 
creased or diminished. 

The velocity of the projectile is obtained from the 

measurement 
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Fig. 3.-APPARATUS FOR RECORDING THE SPEED OF PROJECTILES. 


tance between 
screens, @ the 
angular veloci- 
ty of the plate, 
and 6 the an- 
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which the 
plate revolves 
while the pro- 
jectile passes 
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screens. This 
gives the ex- 
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the velocity 


The 


v=o% 
= o 


angle § upon 
the plate cap 
be measured 
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able accuracy. 
In an average 
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a probable error from nine measurements of 
: or an error of one part in 14,630. The angular | 
ity @ can with proper instruments be obtained 

vreat accuracy. 

principal ballistic result obtained from the ex- 
ents may be said to be the locating of a maximum 
in the velocity curve outside of the gun. This 
uum point is, in the present experiment, at 6 or 7 
‘rom the muzzle of the gun—certainly wore than 
and less than 10—or about 25 calibers in front of 
suzzle. The increase in velocity from the mazzle 
e waximum point is large, more than 40 foot 
nds. The 
velocity 
» about 1,600 
his inerease 
bout 2°5 per 
if the whole. 
. decrease in 


“ 
Uv 


‘ 





y ity beyond 
t maximam 
p is compara- 
tively gradual, 
‘ ing the true 
law of the resist- 
a if the air, so 
th. the projectile 


must travel about 
a hundred feet 
before the veloci- 
ty is reduced to 
that which it ac- 
tually had at the 
m izle. 

This maximum 
point introduces 
an error in the 
present method of 
obtaining muzzle 
velocities, in 
which the veloci- 
ty is measured at 
a distanee of 100 
to 200 feet and re- 
duced back to the 
muzzle by formu- 
las. The Frank- 
lin Institute has awarded the John Scott Legacy | 
medal and premium to Lieut. Squier and Prof. | 
Crehore for this apparatus. * 
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THE ROYAL OBSERVATORY AND HOW THEY TELL 
THE TIME AT GREENWICH. 
BY DR. D. DUNBAR. 

Greenwich, situate on the winding Thames, five miles 
east-southeast from London, in the County of Kent, 
possesses a large amount of historical interest. It is the 
birthplace of many ilustrious persons, among them 
Henry the Eighth, Edward the Sixth, Queen Mary, 
Queen Elizabeth, and several children of James the 
First. But it is not of departed kings and queens we 
propose now to speak. nor of the social attractions of 
Greenwich. It is a place of great resort, specially on a 
bright bank holiday. 

The observatory building is familiar to every inhab- 
itant of the town, and well known to scientific men all 
over the world. It stands on the spot once occupied 
by the tower built by Dake Humphrey. At one time 
the observatory was furnished with a deep well for the 
observation of stars in the daytime, but the great 








improvement in telescopes rendered this unnecessary, 
and it is now arched over. An apparatus has 
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it is surmounted, at two minutes before one is raised 
to the top, and at one o’cloek precisely the ball drops. 
By means of an electric current from the observatory 
accurate time signals are distributed every hour by the 
post office telegraphs to a large number of towns, and 
clocks in the metropolis and country are synchonized. 
There is in the wall of the observatory a large twenty- 
four hour clock face, that is, with hours marked from 
one to twenty-four, to include a day and night ; where 
the time is exhibited at any bour when the park is 
open for any one who chooses to climb the pleasant 
hill and look at it. 





The fixing of the standard of time depends on astro- 
nowical observations. When the sun is exactly 
south—on the meridian,as it is called—the hour is 
twelve o’clock noon. As the movement of the sun ap- 
parently fluctuates, astronomers call this apparent 
noon, At Greenwich Observatory to the study of the 
sun is added that of the stars for accurately recording 
the time. 

The way of it is this. There are two finely made 
clocks—the solar clock, keeping the solar time, and the 
sidereal clock, regulated by observations of the stars. 

The sidereal clock is kept as the standard, and every 
night or day the 
weather permits 





THE ROYAL OBSERVATORY AT GREENWICH. 


The observatory is an oblong edifice, divided into | 
four apartments. It is a quiet, retired spot well walled 
around, some 150 feet above the average height of the 
river. The roar of London sounds muffled and dis- 
tant, and only seems to emphasize the sense of ealm- 
ness and silence in this abode of science. Here, above 
the trees of the old park, and on the rim of the wighty 
city, the astronomers keep the time for half the world. 
Greenwich time is the standard for the British nation, 


for British ships at sea, and for the ships of most | 


other countries as well. 

We were received by Mr. W. H. M. Christie, Astrono- 
mer Royal, and placed in charge of the senior com- 
putor, Mr. H. Furnel, to be escorted over the apart- 
ments. We soon find that his acquaintance with the 
interesting and delicate instruments that are ex- 
plained in turn is much greater than our limited 
powers of comprehension. But Mr. Furnel, who has 
become a student of the stars, is a patient gentlema: 
who goes to much trouble in his endeavors to initiate 








a layman in the mysteries of the heavens, 


avy error is de 
termined by com 
parison of the 
clocks. The error 
of the solar clock 
is then corrected, 

The standard 
time, therefore, is 
kept for the na- 
tion at Greenwich 
by constant ob- 
servation of cer- 
tain stars, check- 
ed by observa 
tions of the sun. 
There are sowe 
two hundred and 
fifty stars calen- 
dared at Green- 
wich, which are 
known as clock 
stars, The ob 
servations are 
made with a fine 
instrument called 
the transit or 
meridian 
Greenwich has 
the bonor of hav 
ing been the first 
observatory in 
the world where 
a large transit 
cirele was mounted, viz., in 1850. Briefly, it is a 
large and fine telescope, mounted between two up 
rights, and pointing exactly to the center line—the 
meridian—of the heavens, as seen at Greenwich. As 
the telescope is so hung that it will swing round in a 
complete circle between the uprights, it can view any 
point in this center line of the heavens. The roof of 
the room in which the telescope is placed can be 
opened by a sliding or trap door above it, and thus 
"an expose any point of the meridian, 


circle. 


This center line is supposed to be drawn across the 
heavens from pole to pole of the earth, through the 
Greenwich zenith ; and it is when on this center line 
in their journey from east to west that the sun and 
stars ure said to be on the meridian. When the sun is 
on this line, the hour is midday at Green wich, 

In the eyepiece of the telescope are five wires, one of 
which is exactly on the middle. When, therefore, the 
star passes this line, it is at the highest, or crossing 
the meridian. This, however, is not exactly the same 
as the actual time, because no transit telescope is pro- 


The main question of this paper is how they tell the | bably exactly on the meridian line, and the error is 
time at Greenwich, and we shall endeavor to explain | corrected by various calculations. 


this in popular rather than in scientific language. 





been erected on the eastern turret of the ob- 
servatory for the purpose of enabling the cap- 
tains of vessels leaving the river to ascertain 
by it the rate of their chronometers, thus 
obviating the necessity of applying at the ob- 
servatory. It consists of a large ball of wood 
lined with leather, which, in order to give pre- 
liminary notice, is raised at five minutes be- 
fore one P. M., half way up a pole, by which 


*This apparatus is described at greater length and with addi- 
Uonal illustrations in SupPLEMENT, No. 1054. 
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transit across the fine lines of the telescope. Tt can 
also rewister the seconds of a sidereal clock. By this 
system of registering the transit of stars greater ac- 
curacy is gained and also greater time is permitted to 
the observer to gaze through the teleseope. 

But it may still be asked, Why are stars selected 
to tell the time ? Beeause, forone very potent reason, 
there is but one san, and there are so many stars; 
therefore, so many more chances of good observation. 
There are very few nights on which some of the 250 
elock stars used at Greenwich are not observable. 
Further, the observations on the various stars may be 
used to check one anotherand correct errors, while but 
one observation of the sun on the meridian can be 


made 

But how can the passing of the star over the me- 
ridian tell the time? In this way: The complete turn- 
ing round of the earth on its own axis causes a day and 
nigbt, that is, twenty-four hours, which, in astronomi- 
cal language, form one day. If, then, a certain star be 
on the meridian at such atime, it should be on the 
meridian again, after a lapse of twenty-four hours, at 
precisely the same time; and the clock, to b2 accurate, 
should agree. The earth has made one complete turn 
round, one complete rotation, and one complete day 
and night have passed. This is termed a sidereal day, 
and it is regarded by astronomers as always of the same 
space of time, because the turning of the earth is re- 
garded as exactly uniform. 

The solar day or solar time is measured by the pas- 
sage of the sun day after day across the meridian, and 
is four minutes wore than the sidereal day. Further, 
the solar day differs somewhat in length, through the 
movements of sun and earth; thus the earth moves | 
more quickly in winter than in summer; and these 
differences are allowed for by astronomers in calculat- 
ing time. The result is what is called “mean” time. 

The reason of the difference of four minutes is that 
one revolution is added to the diurnal revolutions of 
the earth on its axis, in consequence of its revolution 
around the sun in its orbit, so that while there are in 
round numbers 365 days in the solar year, there are 
366 sidereal days. The four minutes per day difference, 
therefore, makes in the year another whole day, that 
is, 24 hours 20 minutes. Four minutes saved or lost 
in a day, you see, make up a whole 24 hours at the end 
of the year. 

But the keeping of the time is not the only work 
that is done at the observatory. There are ten great 
telescopes, the largest one being nearly 380 feet long, 
with an object glass of 28 inches. Over this is a 
beanutifal dome, made like the others of papier maché | 
stretched over iron framework. This gives lightness 
and strength, enabling the dome to be easily worked 
on wheels. One portion, opened like a sliding shutter, 
reveals a strip of sky from the zenith to the horizon ; 
so that by turning the dome round, any part of the 
sky can be easily and speedily brought under observa- 
tion. 

The large telescope is devoted to the stupendous 
work of photographing the heavens. About a dozen 
observatories are engaged in this truly gigantic task, 
each having a certain portion allotted to it. 

All is remarkably quiet at the observatory, Green- 
wich. Day after day and night after night the obser- 
vations go forward and the caleulations are made. 
About twenty computers are busily engaged in re- 
ducing by calculation the various observations that 
have been made. 

For anything I have been able to say,1 am in- 
debted to the astronomer royal and his able aassist- 
auts ; also to those who like myself have visited the 
roval observatory at Greenwich and made notes, and 
by comparing notes have been assisted in reaching 
aceuracy. 

. >-e-> 
Bacteria in Milk.* 

Bacteria are plants of almost inconceivably minute 
size. So small are they that in some cases 50,000 might 
stand side by side and the whole line only reach a 
an inch. They are extremely simple also. 
Some of them are simple balls, others are short ones 
and others still are of aspiral shape. But although 
thus very small and simple in structure, their powers 
of maltiplication are so great as to wake them factors 
of profound signitieance in the processes of nature, 
So rapidly can they multiply that in some cases a 
single individual in the course of twenty-four beours 
may produce nearly twenty million offspring, This 
power of multiplication is enormous we must not 
be surprised to find them callitie of accomplishing by 
their growth many great changes in nature. 

Pure milk, as it is seereted from the udder of the 
healthy cow, contains no bacteria. If the cow be 
diseased, this may not be true, but the milk from the 
healthy cow contains no bacteria when first secreted. 
Nevertheless, by the time the milk reaches the milk 
pail it will contain from 30,000 to 5,000,000 bacteria per 
eubie inch. It is hardly conceivable that the few 
moments of the milking should be sufficient to con- 
taminate the wilk to this extent. We have learned in 
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*By Prof. H. W. Conn (of the 
city), in the Spataia. 
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the last few years, however, the sources of this numer- 
ous host. 

Part of them, a small part, come from the air; part 
of them are already in the milk puil. The dairyman 
never washes his milk pail free from bacteria. Even 
with the most thorough washing which the pails re- 
ceive on the ordinary farm the bacteria are not killed, 
but remain alive, adhering to the cracks in the tin, or 
in the crevices in the wood. Part of them come from 
the milker, for he commonly goes to the milking with- 
out any special toilet, with his hands not clean, and 
clothed in the ordinary farm clothes which have 
become filled with bacteria from numerous sources, 
But by far the greatest number come from the cow 
herself. These are not, however, from the interior of 
the cow, bat from her exterior. First, ber flanks are 
always covered with dirt. Frequently they are cover- 
ed with layers of dried manure, and always the hair of 
the legs, sides, flanks and tail are covered with a 
large amount of dust and dirt. All of the dirt and 
manure is crowded with innumerable hosts of bacteria. 
Again, the milk ducts of the cow’s teats form a prolific 
breeding place for the bacteria. After each milking 
some milk is left in the milk ducts, and in this the 
bacteria which may get to teat from the air or the 
dirt or hairs of the cow find abundant food. Here 
they multiply, and by the time of the next milking 
they are present in countless millions, ready to be wash- 
ed out with the first milk that is drawn. 

From such sources, then, the milk receives its popu- 
lation of bacteria, and these sources are sufficient to 
inoculate the milk to the great extent mentioned. 
The great remedy for them is cleanliness. Remember- 
ing that the bacteria grow rapidly after getting into 
the milk and begin to multiply with great rapidity, 
the value of the immediate application of cold to the 
wilk is plain. The milk when drawn is in just the 
best possible condition for them to multiply. Imnmedi- 
ate and rapid cooling so greatly checks the growth of 
bacteria as to greatly reduce the number present in 
the course of twenty-four hours, This is the explan- 
ation of the fact that the milk dealer not infrequently 
has complaints from his patrons that his morning’s 
milk sours, while no such complaints are received of 
the milk of the night before. The latter was cooled 
during the night, while the former was taken to 
delivery at once from the,cow or with insufficient cool- 
ing. For this reason it actually sours quicker than 
the milk of the night before, which needs to warm up 
before the bacteria can grow in it rapidly. 

If milk contained no daeteria, it would never under- 
go any of the common changes which are common in 


| milk, for all of these are produced by the growth of 


the bacteria. But these bacteria are of many kinds, 
and even those that commonly get into milk are of 
many different species. Certainly over 100 different 
species of bacteria are common in our milk. But these 
different species do not all produce the same effects on 
the milk. Some of them sour it by changing the milk 
sugar to lactic acid. This, as well known, is the most 
common effect arising in milk upon standing, but 
others produce other results. Some of them make the 
milk bitter; some curdle it, but render it alkaline or 
sweet to taste; others give it an unpleasant, tainted 
taste; others, again, render it slimy or ropy; some 
turn it blue or yellow or red. 

We are accustomed to think of bacteria as unwiti- 
gated naisances. We think of them as the causes of 
disease, and if, perchance, we think of them as con- 
nected with dairy matters, it is always as the cause 
of milk souring Ofsome other milk trouble. But the 
dairyman really benefits from them more than he suf- 
fers. Their beneficial effects are shown upon at least 
two important dairy products, butter and cheese. 

Every one knows that cream is seldom churned when 
fresh. It is allowed to stand in a vessel or vat for a 
time and andergoes a process which we call ripening, 
or whieb is in some parts of the world simply called 
soaring. During this ripening the cream acquires a 
pleasantly sour taste and a peculiar pleasant odor. 
This ripening is nothing more than a fermentation 
due to the growth of the bacteria which are in the 
cream. During this twenty-four to forty-eight hours 
the bacteria which were in the cream multiply rapidly, 
until at the close of the ripening there may be as many 
as 2,400,000,000 per cubic inch. This growth produces 
a fermentation, just as the growth of yeast in the 
brewery walt produces its fermentation. 

The object of this ripening is at least threefold. 
First, it makes the creain churn more readily, and, 
second, it gives a larger amount of butter from a given 
lot of cream. The third object is to give flavor to the 
batter. The explanation of the flavor is simple enough. 
While the bacteria are growing in the cream they are 
producing, as they are feeding upon it, certain chemi- 
cal changes in it. As the result of these chemical 
changes decomposition products are developed, and 
these products have various flavors and odors. If the 
ripening is allowed to continue long enough, the whole 
mass becomes decayed and the flavors and tastes are 
decidedly unpleasant. But the first products of de- 
composition, instead of being nupleasant, are decidedly 
agreeable, and it is these which give flavor to the 
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cream and to the subsequent butter. After they have 
developed in the cream, the churning simply separate. 
the butter already flavored with these products. 
Thas the flavor and aroma of a first class butter are 
the gifts to the butter maker from the bacteria of 
the ripening period. 

To make good butter, the butter maker needs not 
only the freedom from the species of bacteria which 
produce unpleasant flavors, but he needs also the 
presence of the species which produce the desired 
flavors. Butter made from cream that comes from the 
cleanly kept dairy may be depended upon not to de- 
velop the unpleasant flavors which arise in butter of 
cream from the filthy dairy and barn. 

Bat to insure the proper number of proper flavor- 
producing species simple cleanliness is not so much to 
be depended upon. In many such cases it is true the 
proper flavor-producing species will be present, but 
not always. But why is it not possible to directly in- 
oculate the cream with the proper flavor-producing 
species, just as the brewer inoculates bis malt with 
yeast? This does, indeed, appear not only to be pos- 
sible but perfectly feasible, and it involves the use of 
what are now known as starters. The starter is simply 
a lot of cream or milk containing a large number of 
bacteria, which is poured into the cream to be ripened 
to start the proper kind of fermentation. The start- 
ers are of two kinds. Natural starters, which are 
easily made by any butter maker, and artificial start- 
ers, which are made upon a different plan. Our bac- 
teriologists, both of this country and Europe, have 
been searching for proper flavor-producing species, 
and having found them, they propose to furnish them 
in quantity to the butter maker for use in his cream 
ripening. In the use of these starters the species of 
bacteria furnished by the bacteriologist is allowed to 
grow in a small lot of cream until its species is very 
abundant and then the cream is added to the large 
vat asa starter. The result is that the butter maker 
can always depend upon having present a quantity 
of the proper flavor producing species, and can, there- 
fore, depend with more certainty upon the product. 
This method of using artificial starters is not new. It 
has been adopted in Denmark and some other coun- 
tries of Europe to a wide extent. In this country it 
has been used only for about a year, and is only just 
coming to be recognized as a proper method of butter 
making. The bacteria favorable for this purpose are 
now upon our markets, two or three different ones be- 
ing now used in this country. They are generally 
known as pure cultures, a term which simply means a 
large quantity of one species of bacteria unmixed with 
others. 

The bacteria are even more needed in cheese mak- 
ing than in butter making. A fresh, flat, curdy taste 
is seen in fresh cheese. The cheese to be marketable 
must be set aside for a few weeks to ripen, and during 
the ripening the flavors develop. This ripening again 
is simply a fermentation. It is a fermentation of a 
different character from that of cream ripening. It 
takes place more slowly and the products are of a dif- 
ferent nature, but it is none the less due to the growth 
of bacteria, and the different flavors of different cheeses 
are due to the growth of different kinds of bacteria in 
the cheese. But the problem has proved a difficult 
one to handle, and while the general facts are easily 
made out and are demonstrated beyond question, very 
little in the way of practical results has as yet 
been reached. A future in this line can hardly be 
questioned. 

~~ 94+ @+@ =. -—- 
The World’s Wine Production, 

The Moniteur Vinicole has recently published a 
statement showing the wine production of the various 
countries of the world. From this statement it appears 
the yield in France amounted in the years 1895 and 
| 1804 to 587,127,000 gallons and 859,162,000 gallons re- 
spectively ; in Algeria to 83,549,000 and 80,124,000 gal- 
lons ; Tunis, 3,956,000 and 3,936.000; Italy, 469,555,000 
and 539,000,000; Spain, 379,500,000 and 528,000,000; 
Portugal, 48,890,000 and 33,000,000; Azores, Canaries, 
and Madeira, 4,620,000 and 2,640,000 ; Austria, 66,000 000 
and 88,000,000; Hungary, 63,030,000 and 46,103,000; and 
Germany, 80,190,000 and 110,000,000 gallons. In Tur- 
| key and Cyprus the producrion last year amounted to 
52,800,000 gallons, and this compares with an average 
yield of 40,000,000 gallons. In Bulgaria the yield was 
26,400,000 gallons ; Servia, 17,600,000; Greece, 35, 200,- 
000; Roumania, 68.640000; Switzerland, 27,500,000; 
the United States, 89,700,000; Mexico, 1,980,000; Argen- 
tine Republic, 29,700 000; Chile, 33,000,000; Brazil, 
7,700,000; Cape of Good Hope, 2,420,000; Persia, 
594,000 ; and Australia, 3,300,000 gallons. 

et 
The World’s Fair Awards, 

Many of our readers will be glad to know that the long 
expected distribution of Columbian World’s Fair diplo- 
mas and medals has begun. On April 20 a considera- 
ble number of diplomas and medals were given to Baron 
Thielmann, the German ambassador, for distribution 
in Germany. Those awarded to American exhibitors 
will be ready for delivery in a short time. The exces- 
sively long delay is to be deeply regretted. 
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Largest and Smallest Books, 
‘of. Max Maller, of Oxford, in a recent lecture, has 
d attention to the largest book in the world, the 
derful “Kath Daw.” It consists of 729 parts in 
shape of white marble plates, covered with inscrip- 
.s, each plate built over with a temple of brick. It 
and near the old priest city of Mandalay, in Bur- 
and this temple city of more than seven hundred 

-odas virtually makes up this monster book, the 

vious codex of the Buddhists. In accordance with 

three parts of which it is composed, generally 
ied in a figurative sense *‘ baskets” (pitaka), the 
cole is often termed “the three baskets ” (tripitaka), 
i constitutes a library larger than the Bible and 
Koran together. As the Jews figured out that the 
| Testament contained 59,498 words and 2,728,100 
ters, so the Buddhist priests have computed that 

» “ Tripitaka” contains 275,250 stanzas and 8,808,000 

ibles. This monster book is written in Pali. 
ther strange to say, it is not an ancient production, 

its preparation was prompted by the Buddhistic 
ty of this century. It was ereeted in 1857 by the 
:uand of Mindowin, the second of the last kings of 
rma. As the influence of the tropical climate has 
ady marred the inscriptions, a British official, Mr. 
rars, proposes to have these 729 plates carefully 
otographed, and asked that the government, or 
ue friend of science able to do so; make provisions 

-this. Prof. Muller arges that this be done in order 

preserve at least the pictures of this unique temple- 

v book. 

\ noteworthy contrast is furnished by a recent Ger- 

in literary journal describing what is probably the 

iallest book in the world. This is a ‘‘ Konversations- 

xikon,” published in Berlin, and prepared by Daniel 
Sanders. The volume occupies the space of only six 

bic centimeters (0°366 eubic inch), although it is 
claimed to contain 175,000 words. The book must be 
read through a microscope especially prepared for it.— 
Mining and Scientific Press. 

—_—_————»<+e+a— LS 
ENGLAND AND THE SsOUDAN. 

For the aecompanyirg pictures of Soudanese women 
and warriors, reproduced from photographs by Dr. 
Jousseaume, we are indebted to Le Monde LIllustré, 
The Soudan includes, in a general way, all the territory 
south of Nubia and the present British possessions in 
Egypt to the equatoria! lakes, and from the Red Sea 
on the east to the desert on the west. Itis esti- 
mated to have a population of from five to seven mil- 
lions, and is ruled over by the Mahdi, whose seat of 
government is at Omdurman, and whose lieutenant, 
Oswan Digna, has made frequent raids into the Eng- 
lish territories in upper Egypt. To strengthen and 
possibly advance their frontier, a British expedition of 
some 9,000 native Egyptian troops, and a contingent of 
British soldiers, is now advancing up the Nile,although 
itis not expected that the most serious part of the 
campaign will begin until September or October, 
when the rise of the Nile will permit the carrying of 
supplies for the troops up the river in boats. It is 
said the dervishes all the time have some fifty thou- 
sand men under arms—a force which they could vastly 
increase without trouble, did mere numbers seem de- 
sirable. Famine, disease, the slave trade, and war 
among the 
tribes of the 
Soudan are re- 
ported to be 
thinning out 
the popula- 
tion, 





cetunshs 
H. MoIssan 
describes two 
new metallic 
borides, says 
the Comptes 
Rendus, ob- 
tained at a 
temperature of 
1,200° C., niekel 
boride, NiBo, 
and cobalt 
boride, CoBo, 
Both oeeur 
brilliant 
prisms several 
llimeters in 
izth and are 
magnetie, 
heir densities 
\Sare about 
same— 

‘kel boride, 
cobalt 
ride, 725, 
properties 
the borides 
© analogous 
those of iron 
ride, and the 
mpounds 





TYPES OF WOMEN AT KHARTOUM 


Scientific American. 
a 


serve for the introduction of boron into a metal such 
as iron when at a high temperature. It has been 
demonstrated that both boron and silicon can displace 
the carbon in molten iron when added in suitable 
form, 
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THE CARRIAGE OF BICYCLES BY RAILWAY. 
Among the numerous systems of carrying bicycles 
by railway, now proposed or put into practice, one of 
the most ingenious is certainly that devised by Mr. J. 
Oller, and which is at present on exhibition at the 





third Salon du Cycle at the Palace of Industry, Paris. | 


The apparatus, which is represented berewith, con- 
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APPARATUS FOR THE CARRIAGE OF BICYCLES ON 
RAILWAYS—ELEVATION AND PLAN. 


sists essentially of a turn tuble capable of receiving 
ten bicycles arranged vertically around a central pivot 
from which they radiate and are held in place by two 
series of forks, which embrace, respectively, the fore 
wheel above and the hind wheel below. One of the 
branches of the fork is stationary, while the other, 
monnted upon springs, is capable of receding from the 
first through the pressure of the pneumatic tire, which 
the springs hold in place in such a way as to prevent 
any tossing about. Asa further measure of preeau- 

tion, the bicycle is held 

by a strap that passes 
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a ts - or 
through the frame near the handie bar. The turn 
table that supports the appuratus is mounted upon 
rollers and revolves around the pivot, so as to present 
to the employe in charge either an empty receptacle 
or the bicycle that is to be removed from the support. 

The bicycles thus stowed away are perfectly inde- 
pendent, and well arranged for easy approach when 
the time comes for putting them off the car. An ordi 
nary baggage caris capable of receiving two of these 
movable apparatus, say twenty bicycles, and yet leave 
a free space between them for two bicycles or two 
tandems. These apparatus may also be placed upon 
trucks or open cars during fine weather, when a crowd 
of bicyclists is anticipated upon a line on a holiday. 

The same arrangewent, mounted upon an ordinary 
truck, will furnish the ideal vehicle for a system of bi- 
cycle transportation aralogous to that used in large 
cities for the carriage of pianos. A special truckman 
with this apparatus will be able to deliver unpacked 
bicycles either to rivate parties, on the account of 
railway companies or of cycle manufacturers, or to 
railway stations. 

We do not dare to assert that the apparatus under 
consideration affords a complete solution of the 
problem of stowing away bicycles upon cars, says La 
Nature, but, with the present form of machines and 
their handle bars, we know of none more simple and 
practical. 


->-?e-o- ————— 
Intoxicated Wasps, 

Concerning his observations of wasps which are 
addicted to the use of intoxicating liquors, Lawson 
Tait relates the following : 

“T have been watching the wasps with great interest 
and have noticed the avidity with which they attack 
certain fruit when fully ripe, rotting in fact, and i 
have also noticed some of the peculiar results of their 
doing so. The sugar in some fruits which are most 
attacked by wasps has a tendency to pass into a kind 
or kinds of alcohol in the ordinary process of rotting, 
a fact which is easily ascertained by the use of a still 
not large enough to attract the attention of the excise 
authorities. On such fruits, particularly grapes and 
certain plums, you will see wasps pushing and fight- 
ing in numbers much larger than can be accommo- 
dated, and you will see them get very drunk, craw! 
away in a semi-somnolent condition, and repose in the 
grass for some time, till they get over the ‘bout,’ and 
then they will go at it again. It is while they are 
thus affected that they do their worst stinging, both 
in the virulent nature of the stroke and the utterly 
unprovoked assaults of which they are guiity. I was 
stung last year by a drunken wasp, and suffered 
severely from symptoms of nerve poison for several 
days. In such drunken peculiarities they resemble 
their buman contemporaries.”—Registered Pharma- 
cist. 

Niagara’s Power Transmiticed to New York, 

A model of Niagara River, the power house, the town 
and the discharge tunnel will be exhibited at the 
National Electrical Exposition to be held in New York 
in May. The model is 12 feet by 4. The turbines will 
be run for a time each evening with electricity gener- 
ated at Niagara Falls and transmitted to New York 
by two copper wires of the Western Union Telegraph 
Company. Telephones will be connected with instru- 
ments at Ni- 
agara, so that 
the roar of the 
falls may be 
heard. It is 
also said that 








sorne steps are 
being taken to 
deliver some of 
the current to 
condensers 
connected with 
an Atlantic 
cable, so that 
the power of 
Niagara way 
be transmitted 
to Europe. 
ae 
Dr. HOLDEN, 
of the Lick Ob- 
servatory, has 
received the de- 
coration of the 
Order of Boli- 
var (of Veneza- 
ela) for his dis- 
services to seci- 
ence. He has 
previously re- 
ceived the de- 
ecoration of 
commander of 
the Ernestine 


Order of Sax- 
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for each (neertion ; about eight words to 4 line, Adver- 
tasemenis must be recesved ai pubiacattion office as eariy as 
Tiursday morneng lo appear m ihe ‘olmome week's wrue. 


Marine Iron Works. Chicago. Catalogue free. 


U. 8." metal polish, Indranapelis, Samples free. 
Mariner & Hoskins, Assayers, $1 Clark St., Chicago. 
, Assay Furnaces, 51 Clark St.,Chicago, 


Ferracute Mach. Co., Bridgeton, N. J. 


W. Hoskins & Co 

Presses & Dies. 

Handle & Spoke Mcby 

Send for cat. and sample copy 
Chicago. 


Screw machines, milling mactines, and drill presses. | 


The Garvie Mach. (o.. Laight and Canal Sta.. New York. 


W apted —Competent foreman for manufacturing sheet | 
and wire epecialties. Address “ Enterprise,” Box 173, 
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The celebrated “ Horneby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 


Foot of Bast i8th Street, New York. | 


chine Company. 
The best book for electrimans ana beginners in elec- | 

Experimental Sctence, M. Hopkins, 

blishers, 41 Broadway. N. Y. 
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RECENTLY PATENTED INVENTIONS. 
Kaginecring. 


LocoMoTIVE TRUCK SPRING HANGER. 
Vicksburg, Mise This hanger has 
two forks for engagement with the pivots of equalizing 
bars, the inner members of the forks being rigidly con- 
nected with each other, and the forks being adapted to 
receive the equalizing bare Each leaf spring extends 
hetween two equalizing hares on each side of the truck, and 
the erat in cach hanger ie at the that the load 
ie well distribated, and it is not possibile to force the 
springs out of their proper position by heavy shocks or 
jars. 


—Charies Linstrom, 


enter, a 





Raliway Appliances. 

Car Covuptine.—Frederick D. Cran 
dall, Stargeon Bay, Wie. This invention relates to im- 
provements in car couplings of the rotary head type hav- 
coupling being adapted to couple au- 
tomatically with another similar coupling whether the 
draw heads are aligne i with each other or not, while the 
ancoupling may be readily effected from either side of 
the car. The improvement may also be used to couple 
with care having the ordinary link and pin coupling. 


ing thin jawa, the 


Electrical, 
TELEPHONE BELL.—Richard D. Har- 


rigaa, Leadville, This invention provides a simple 
amd quick-acting device whereby the bell wil! continue to 
be eeanded after the 
or cut out the 





Lol, 


main cireuit shall have been opened 
main office or elsewhere, and also to 
ring a bell at a distance from the telephone. An auxili- 
ary cicenlt is provided, which omitted or em 
ployed sione, the main object being to set a bell in ope- 
ration after the firet ringing of the telephone beil 


BLEcTRIC Swircn.—Charles G. Berg- | 
quist, Chicago, I). This is a elmple and compact de wee | 
for attachment to electric fixtures, having the appearance 
of & gas Key, and adapted to turn the electricity on or 
off as one Warne a wae key. An inenlated ewitch arm is 
voluble ta bailar shaft, two cuntacts recetv- | 
het whee! being attached to the tubu- 

attached to the support engaging | 
A epherical casing is held | 
y caps ecrewei into its body, a key 


at 


may x 





evrried by a rm 
ing Uh 
lar shaft and a paw! 
the teeth of th 

sround the ewitch 


ires, a rat< 





ratchet wheel 


passing into the casing screwing into the tabular shaft | 
of the awitch 

ELKCTRICAL Harr CUTTER AND 
S:wogn.—Frank M. Bell, New York City. An electri- 


cally heated wire or bar, according te this improvement, | 
is practically utilized f and singeing the hair. In 
a comb provirled with a handle are insulated electric con- 
dactora, and there are adjostabve stads in the comb and 
com handle between which is strained a wire or bar of | 
piatinum or other refractory material, there being also | 
electrical connections and a button for closing and break- 
ing the cirenit, By pressing the button the cirenit | 
completed through the wire, heating it snfficientiy to | 
burn the bair in contact with it, 


r cutting 


Mechanical. 


Sueer Mera GAGgE.—Elbridge G. 
Paull, Fairhaven, Mass. This leprovement comprises a 
rigi or main frame part with jaw. on opright and a lever 
handle, a compound Jever consisting of a jaw with tappet | 
arm and « handle counected together by a spring, and | 
pivoted within the rigid or main frame part, while a piv- | 
oted index hand is acted upon by a tappet arm, there 
being @ circular gradeated ecale,and a spring throwing 
the lever handles apart. Variations in the hand pressure 
on the levers make no apprectabie difference in the bite 
or pinch of the jaws, and the gage enables measures 
w be taken with great exactness and uniformity, 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to — articles or answers should 
give date of paper and or number of question. 








Ober Lathe Co. Chagrin Falls.0, | 
Open Court Pub. Co., 


| physics, etc., 


| Alkaline salts of metallic acta, Leeaeey Tv. «& 
immer ° 


uirics not answe reasonable time should 
» repeated ; correspondents will bear in mind that 
some answers require not a little research, 
though we endeavor to re ~ A to all S 4 by letter 
or in this department. eac is turn. 
Buyers wishing to purchase ra. not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or cam ying the same. 
| Special Written Iuformation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
Scientific American Supplements referred 
to may be had at the office. 0 cents each. 
Books referred to promptly supplied on receipt of 
‘Minerals sent for examination should be distinctly 
marked or labeled. 
(6841) H. De W. asks: 1. What kind of 
steel should be used to make a permanent magnet? 
Please give commercial name of steel. A. Tool steel of 
good quality. 2. To what degree of hardness should the 
steel be tempered, so that it will retain the magnetism ? 
Should the heating be done by coal, wood or other fire ? 
A. Straw color in a clear fire. 3. What is the best means 
of magnetizing the steel, to give it the] strongest mag 
netic effect? A. By a magnetizing coil moved from end 
toend 4, Will plating with gold, silver, or nickel di- 
minish the attracting or “ sticking” of the magnets? A. 
Almost imperceptibly. 5. Would the application of 
“ mannocitin * lessen the attracting power or adhesion 
of the magnets ? A. Almost imperceptibly, if thin. 6. 
Will the strength of permanent magnets be impaired by 
constant contact with the human body ? A. No. 7. Do 
the variations of temperature have any effect upon per- 
manent magnets, and if so, what? A. Increase of tem- 
perature tends to lower intensity. There is a certain 
amount of “trade secrets" involved in the making of 
magnets. When a particular brand of stec! is found best, 
it is often not disclosed. Information on making perma- 
nent magnets will be found in Screntiric AMERICAN 
Supr_ement, No. 318, and information on the effect of 
temperature on same in Screntrric American, No. 4, 
vol. 73. Very exhaustive articles on magnetism, the 
construction of magnets and electro-magneta, their 
will be found in Suprtement, Nos. 777, 
778, 779, 780, 781, 784, 785, 786, 787, 788 and 789. 


(6842) J. L. asks how to braze a band 
saw. A. Scarf the saw ends to match with a lap of 4 
inch, for small saws, up to 34 inch, for large size. The 
scarf should not be brought to a sharp edge; it is liable 
to burn, Bind together with fine iron binding wire, with 
the laps wet with a paste of borax and water ground on a 
piece of slate or rough glass. Pin the blade, laid straight, 
on a large piece of charcoal, ground flat, with a recess 
excavated under the scarf so as to allow a blowpipe flame 
to pass onder the saw blade. Place a piece of brass or, 
preferably, silver solder or coin on the upper edge of 
the lap. with enough ground borax to flow the brazing | 
easily. Heat with a blowpipe under and above the blade 
until the solder flows, when it will draw entirely through 
the lap. When cold, file to an even thickness. 


INDEX OF INVENTIONS|f 
For which Letters Patent of the 
United States were Granted 


April 21, 1896, 
AND EACH BEARING THAT DATE. 
[See note at end of list about copies of these patente. ! 
. F. Valentiner.. a 
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Boiler. See Steam bolier. Water tube boiler. 
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Power r trenemisting device, er 
| se Baling pr vegetables, L ©. CE. Buick poner 558,629 





ersereau. 
and excavating appacatus, ee Brey- 
mann 
ova. fy Grain a. Paper drier. 
Detttiner machine, A. W. Kin 


Door D. Sinex 
Double shell tube, W. 7 M 
Dredging 











ng machine ink LL al 





























Dye, oxyquinolin ano, C. 
Dyes in f s 


Pum W. #8. Blood 
evageccensnsccghncosennonnatase Pumps frome srocmne. attachment for preventing, 
Montes Tae means for ssasaseting P. —_ 


rlectrte met wage erin $7 eusanes “sa ‘ibibo aheeooen 
Electric owiten ‘operating tt, S Hine 


Edes 
Electrodes for secondary batteries, manufactur- 








r , A. Hee! 
Electrolier. drop taht, br ye 
ect core. 














Portable 
Embossing press. Swift. Sr «& 
Eng . 


gine. underground, A - 
Envelope fastener, O. trains, electric signal for, 4 J. Devine... 
See Time recorder. 


A. Logan... 
chine, J. Dennis et al. . 
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Fire extinguisher. A. EB. Shober 
x. nguisher istallation, automatic, J. A. 
Fire iter. J. MeDoweii...:: - 
capt Soar, goot. ete., J. 
F. Larzelere. 
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— es 
ue 
seegedbae cansenccsegs)ecccdnod 716 
Pes, cond Cond .. machine for = 
cing a “ior pips mane. BE P G *Girouard. eeceess oem 
a viectric railway care, H. P. Wellman. 558,869 
» pole supports, means means for reversing, H. 
— pougeeesoccgt COSSSERORCSCS ecceceres sees 
. SSouble shell tube. 
See Dou! 
ing device, Rumely........ 
caning “outer, T. W. WOWtOM..............- 


p leaf, Ellicott & Maw- 


| -riter bolder, dro rm 
De Ree ay oa moo oer cl 
ceaceanichalr 









riting macht A. B. 
sriting ine’. 
vriting machine cushion ker W 
iting - ——¥ Sy 
s, ete., device for 
tt & iuawrhinne pSURbd> Cosconceccovecoocosese 
— SY Sete . 
ia carrier, "gusta, 7. AL Stampa. ..2.: 
er, MED ashadheean0.0h 
ins, OC handle and stick for, #. Weidlich 
les hod ‘parasols, rib tip holder for, = 
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- &. CinRiE. .cathoconquencsescascaminavednul 558,708 
’ ‘slaneed stlde, O. , Vauat ng, T. P. Ford.. 568,704 
\ vanced slide, G. S. Vaughm.............+-- 558,866 
v or bo automatic, H. Dotzenrotb, a. 558,785 
\ wear, H. WOJAB. ..0+.--crcerscorseeeees . S85 
\ reducing, C. <7 Prusmann. . 58.839 
\ steam opiates. M. Berger . SATB 
V riple, ndle...... . 568,838 
\ wath, collapsible, G. = Sternkopf . 566.857 
ve » seat, B. J. MOGraMmD..........cecceereee oe 558,595 
\ ie wheel, B. ‘3 Wood. tbe ep dasedesseegubagoese 558,890 
\ e wheel, road, P. Fyfe bodameeespseveaemuakbete 558,796 
\ pede pedal, R. F. Hall.................s00+5- 568,557 
ve —- adjustable handie bar for. KB. E. 550,080 
AY. ....cccceccccnrcccersccecseseee-essocsensesse 
Veneer patterns, machine for producing, G e 
v puffer, J. Ciocki 
v i, marine, W._R. Bruner 
vessel, navigable, L. O. Smith. ond 
Violln bow, W. J. M © oo 
Was 1 bed scoop board, J. BE. Bering. SWbsbecsoenese 568,472 
Wawon, Coal, G. B. Mara. ......20-+-seesevececsseeces 
Waxon, dumping, J. Boe Bp BEE ccc cesvcccves «nese BTS 
Washer. See Bottle washer, 
Washing machine, A. Hs sangbees pos sesssct Ps 558,497 
Was ng jece gou..8, apparatus ackson 
cae epteti ie gid 558.090 
Wast tub cover, portable, R. F. Maiden............ 
Watch balances, mechanism for une. a. &. 
ilunter. ocerccecese recesses seseseesesoeeccossoescos 558,811 
Watch ee pinion, C. W. Hoem................+. 568,568 
Water, ete. <pperaees | for raising, F. H. Merrill... 566,880 
Water aged baller Heed, aun’ x phecgeness eececee Ww: . 558,633 
ates tie er feed, combin arn, 
558,608 
Wa 
— th call — 
Ww aterp roofing or other electri y 
eating fabrics for, H. Te evears nanned 568,717 
Weat ‘ber strip and door stop, A. M. Doyle bade ecco 558,786 
Well drilling machine, Kersey............... 558,877 
Wheel. See Vehicle wheel. 
Wheel, H. B. PriGmore........0.cccccesccccccccscess 558.519 
Wheel rim, wooden, J. Berkey...........-+:+++es+++ 558,470 
Wind and water engine, combined, ©. C. A. Bireher 558,475 
W ndow, J ME ccagces: vebence euwencevecceos ee 
Wrench. See Nat wrench. 
Writing, aid to, G. Carisom...........+.++ sreeesessee S5B682 
DESIGNS. 
Advertising card, F. &- Reynolds... 
Badge, car opaign, J. 8. S$ Spee sess 
Redstead head or foot wee X Ba: : 
Bievi ¢ pedate, eed Br, A ‘Sidwell. 
Bicycle saddle, Pies 
Book sheet, stock, C. Q — ccocedeececcesoegnousne 
Bottie, BE. H. Metso. oceenccesccocsosssecesoosese 
Bre ast strap protector, J. ¢ 
Card holder, G. W. Hadley............ 
Carpet, T. L. L@WtoD......cecceesccoeee 
Carpet, A. F. Reddie........ 


Channel tron, Z. T. Jones... 
Coa! scuttle, H. Garris... 
Delivery spoat, 8. B. Hotchkiss. 
‘le handle, W. T. Nichoison...... 
Fireplace front, W. KB. Fiteh 

Gas burner, ¥. T. Williams. 
Hair pn, Hawthorn & Watso: 


Handle, A. BR. Prit@ard. ..e62..-sereeee seccssececee 
Handle for forks, ete., W. A. Jameson...........+++ 25.408 
Harrow frame, G,. H. pomese : +» BAM 


Hat rim covering, F. Barnet 

Jar, earthen, Butier & —_—s 
Lamp, bieyele, A. J. Eno..... .. 
Plate, E. Laubinger cosccvsesone . 
Rock and ore crushers, ae for, P. W. Gates.... 
Rubber bag, C. Le aN allock. . 














Shoe, J. 8. Cutal 
Stove, heating, ; vi abeiite ecuecesccoe eccese 
Wheel rim, EB. J. Lobd 
TRADE MARKS. 
Beer and ale, Wm. J. Lemp Brewing Company.... 28,177 
Belts. pads, rings, bracelets, bandages and ana- 

Me oxous devices, electric and magnetic, J. Spaid- 
Bicycles, National Sewing Machine Company...... 28.185 
Boots or shoes, William Dorsch & Sons Shoe 

Manufacturing Company..........-+-+ --.+sess++* 28,153 
Canned fruits and vegetables, Jersey Packing eam | 

MED PODY 0. oc cccccccecvccesesevccssesscesscosscecsse 
Canned goods, hermetically sealed, Twitcbell- 
Champlin Company... .... ......e.ssseccecsceseeees 22,163 


Canned lobster, Manta yler & Dubler.... 
Canned tomatoes and I extract, Joseph 
Campbell Preserve Co 
‘atamenial sacks, Oxford. "Mianufactaring Com- 


pany 





Catarrh cures, H. Kitchen. a1 
Commutator bars, Foret City Biectric Company.. 28,188 
Coometion, WY. BE, GU. .cnslinaimetiiiwasecnonshoupent 167 
Fiso. meats and ty cured, Louch, Augustine ‘.. 
UCOMPREP .. .. eccccegeeg tog ghagsbeagsossoagoeosoesee 
Glassware, cut or etched, Libbey Glass Com i 
Hominy or maize, prepared, tis Preserve na Come m 
par 
Insectic sins abe ig Cheal Bossy aS 
Kini Ss, pocket and other, A. Baldwin & CO Company 2,181 


Medicinal barks, roots, and berbs and ations 

. therefrom, O, 8, Noyes...........+- ge sanoeal 23,175 

ledicinal liquids or ‘pellets for all forms of dys- 
Dopeta, J. 0, WMG. .5:0cskitardes enbeendseseosstes 23,174 

Vats, rolled, pa -— Cereal b+ eecccccesece 2, 





Ointments for bruises, 
p diseases and the lik like, G. neble. aahe phegnnetnioe 2,169 

\ Co “a cultivators, St. Joseph Manufacturing 
any 


Reme ‘ies, certain named, J. H. Knoche..._.. 28,171, 28,172 
emedies for malnutrition and all its symptoms, 
i mitt W est Drug Company ...........+--++:+++ 28,176 


emedies for pulmon ood, 
eanen, weak ke my bl and other dis- 


Remedy ~ 
1 ry hog cholera and similiar diseases, 





1 100re & MEME... .cns Sete chee soctsevberoes 23,164 
snug Aminated or foliated, F. eames bestedadcdivas 23,156 
aan anertons Tobacco Com pater soesodberece 23,179 
ira,’ AP Soles, and balf W. Kurzenknabe.. 
rire *, yielding or nd bait solen, WK Woven Hoss — 
7, 2nd Rubber QompaMy.......csssecccccccesssecesse 
‘cco, chewing and smoking, American Tobac- 
Toit? OUPORP. 00... .5000dedh te aieaineal Regvocesote 28,178 
oth (es including for the 
“1h, balr? and skin, perfumery and tollet 
Woes, T. Fede gece a em ecpet 28.168 
Wood po lish, Tube City Chemical Company........ 28,165 
any patent ia $88 Fost the specification and drawing of 
ims Ol or n 
x “a © 188 will be. furnished from this office fOr 
if nat ordering please stave the name and number 
Br patent desired, and remit to Munn & "C0. 361 


y, New York. 


€ an adian patents ma’ obte fore: 
ve for any of the inventions isamsed im “the fc 
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Scientitic 
Movertisements. 


ORDINARY RATES. 


Inside Page. each insertion ~- - 75 cents a line 
Back Page. each insertion - - - - $1.00 a line 


For classes 
D ~ yA come of Advertisements, Special and 





The Arwen b are charges agate line — about 
words per line. This motion abowe the width of Sp 
and is set in type. “ngravings may head adver 
~~ es same rate per agave line, by 


received at t *pubitentton 
morni 
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FOOT POWER LATHES 


















bee pam pa ed g my h hy ng 
time and money by using our 


Foot and Hand Power Machinery 
SEND FOR CATALOG UES— 


4 -Fest-wosking Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPANY, 
69 Water St., Seneca Falls, N. Y. 


L ATHES. pe ¢ NE SHOF 
THE CURTIS 


Pe WL goers Se from steam, and 
etect the the water that it cannot get back 


oe WILL cate Cane d sediment 
an m 
from @ xhaust The ma: 










SHAPERS PLA 








D’ ESTE & SEELEY co. 
29-33 Haverhill Street, Bosten. 








» +» Pxysicat anp ScHoot APPARATU 







INDUCTION 
COILS fer experi- 


ments in X rays and 
other electrical work. 
SB Catalogue Free. 


E. S. RITCHIE & SONS, Broox.ine, Mass. 








NEW PATTERN 12 INCH SWING 
ENGINE LATHE 
ye 
= F. E. REED COMPANY, 
P. O. Box 817, Worcester, Mass., U. S.A 








JTHE BEST FOOT POWER LATHES MADE = far" 


'W. F. & JOHN. BARNES CO, 


1999. RUBY STREET) ROCKFORD, 118.3 


DO YOUR OWN | srmey prising Yor 
PRINTING hted ru 
























others ! ing 
Write for ~ fm 
PRESS for | vicases, type, cards 
cards, circulars, &¢ | ote to emaeony. 
Press for eg KELSHY 4 co. 
a small paper, Meriden, Conn, 
IMPROVED 


ADJUSTABLE 


“S$” WRENCH. 


Strong, Durable. For Circalar, address 
BEMIS & CALL HARDWARE & TOOL CO, 
P. 0. Be 0. Box 1400, Springfield, Mass,, U.S. A. 


AMERICAN PATENTS.—AN INTER- 
esting and valuable tabie showing the number of patents 
granted for the various subjects upon which petitions 
have been flied from the beginning down to December 
186. Contained in SCIENTIFIC AMERICAN S8UP- 
anaere. No. 1002. Price cents. bad at 
this office and from ali newsdealers 


ALCO VAPOR LAUNCH, 


me and helm controlled 
oon =. Latest improved and 
only 12tol mnter now ready for 
the market. 18 to 40 ft. launches 
2,3,5and7b.p. No licensed en- 
gineer or pilot uired. ~4 
and safety guaranteed. No 
gerous naphtha or gasoline a al 


—————— 


Marine Vapor Engine Ce., Jersey City, N. J. 
SMALL GASOLINE LAUNCHES 
a a 


If ft, by 31 in. “bh Pp. 
motor. For | “3 

























, Tsons. 8 
miles r hour. 
aa Ca- 


nch: aod 


noes, Coll H 
for catalogue" S.A.” 7 i RUSHTOD T CANTON, N. Y. 





VAPOR ENGINE ano 


MONITO POWER COMPANY, 


8 Ene Sracer, Crano Rapios, Micnican. 
Casouine LAUNCH ENGINES awo LAUNCHES 


RN OFFICE, LUDLOW STATION, YONKERS-ON-HUDSON, N. Y. 





SEND FOR CIRCULAR. 





Chain 


COAL MINING and 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 


§2”™ Send for late Catalogue “0.” 


BELTING of Various Styles; ELEVATORS, CONVEYORS, 


HANDLING MACHINERY. 


Branches: CHICaGO—NEW YORK. 





Little Giant Drilling Machine 
WITH STRAIGHT TABLE. 
seems also with swinging table 

rranged for both Hand and Power. 
Drie? from \% to 134 inch Bee, 
Drills to center of 14 inch circ 
=e & is perfectly square with spindle 
eG 16 inches. 
Food has a run of 4 inches. 
ta” Send for fully Tuustrotes Catalogue, 
WELLS BROS, & CO., 
_P. 0. Box B, Greenfield, Mass. 
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IMPROVED FIRM JOINT; 
CALIPERS. 


> 

. 

> 4 

: Beizes. 3in., #c., to M in., $3.00. > 

> Inside and outside. "Joins i> ampoth ¢ 

4 and uniform friction. Fine finish. 4 

. . 

. . 
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» 
a 
> 
> 
> 
. 
&®” Catalogue of Fine Tools free. ; 
> 
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AK Book of Tools 


The “ Scientific American ” says of 
the Book of Tools: “ It is so excel- 
lently made up, and is full of such 
valuable information, that it fairly 
eclipses many works sold simply on 
their merits.” 

“A Book of Tools” is our cata- 
logue, 550 pages, over 2,000 illustra- 
tions of Machinery, Tools and Sup- 
plies of all kinés, and we will send a 
copy free post-paid to any address 
upon receipt of 25 cents in stamps to cover cost of post- 
age and advertising. 


CHAS. A. STRELINGER & CO. 
Address Aas Detroit, Mich. 














ARMSTRONG'S « PIPE « THREADING 


-—AND— 
CUTTING-OFF MACHINES 
Both Hand and Pow 
Sizes 1 to Hi ‘nehes. 
Water, Gas, and Steam Fit- 
ters’ Tools, Tinned Pipe Vises, 
Pipe Cutters. stocks and les 
bag ersaily acknowledged to be 
BEST. [Send for catalog, 
"THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 


New Full Mounted Lightning Screw Plate 
&@” Send for Catalogue. 








OO __________ ____ 


PRIESTMAN SAFETY GIL ENGINE 





“ Phenomenally low in cost af operation."—Franklin Inst 
ik 
. MUTTEAM Kerosene, NOT Gasc!ine 
Fer Electrical and Experimental (NGINEER 
~ Peoaranical Simple, Safe, Au- 
Gunsmiths and Toc! Makers Wor Bleotrie 
General yy Work ing, oe Milling, ete. Llghe- 
Bicycle Repair Work __$ | PRIESTMAN & COMPANY, inc. 
High Grade Toos Reem 530, PHILADELPHIA BO KSE 
Correct in Principle Thi beats : Wi 4 Steam, H 
Elegant in Design © Power. We offer t the _ 
Superior in Construction WEBSTER Ene Int 
= =n GAS IN 
SaTarequs for $150, less 10% discount for cash. 


Built on a = eabie plan, Butit 
of best matertai ade in lots of 100, 
therefore we can make the price. Box 
ed for shipment, weight 800 pounds. 
Made for. Ges or Gasoline. 
oe Write for sprectal ¢ aatategee. 
w EBATER 
1074 West Lith Strcet. CHICAGO 





and motor castings for amateurs. Send 
Sone for circular D. 4 light, W volt 


otor Batteries. 


OW Hy. ¢ 
ANY “MOORK, ta Fayette, Ind. 


The Chicago Gas & Gasoline Engine 


The simplest gas and gasoline 
engine on the market. Has no 
equal for absolute, steady speed 
and durability. Itis a dwarf 
in size and « Samson tn 
strength. Catalogue sent on 
application, 

MANUPACTURED BY 
J. J. NORMAN CO,, 
“A” South Clinton 8&t., 
OHTICAGO, ILL. 





LAT FH ES 


and Genera! Line of Ma- 
chine Shop Tools. 


Hill, Clarke & Co. 


160 Oliver St., Boston. 
16 8. Canal St., | Chicage 








Motors, Dynamos 


_ WE MANUFACTURE ALL SIZES, 

FOR ALL PURPOSES, 
LOWEST PRICES. 

Iiustrated circulars and full 

information sent free by mail. 
CARD Laces woron 

D DYNAMO CO., 
667 eee Bide. PHILA. PA, 


Worcester Polytechnic Justitnie Worcester stass. 


in Mechanical, Civil and Electrical Engineering and 
Chemistry. 158-page Catalogue, showing appointments 
secured by graduates, matied free. Expenses low. Bth 
year. T. C. MENDENHALL, Presiden t. 










THe CoBurRn PATENT Treuuey TRACK 


Barn Door Hangers 


Impossible for door to Jump the track, 
Very simple and cheap to apply. 
ge” Send for Book. 
THE COBURN TROLLEY TRACK MFG. CO., 
HOLYOKE, MASS. 
This SCREW CUTTING LATHE 
(cuts Right and Left threads) 
6inch 4jaw Chuck—jaws re- 
versible, 6 Lathe Tools, Set 
Twist Drills, $69.85. 
FRED FRASSE CO. 
21 Warren Street, New York 














NICHOLSON FILES LEAD in 
Durability, Keenness 


Temper. gon m 








Wiley & Russell Mfg. Co., Greenfield, Mass., U.S.A 
ACETYLENE APPARATUS.—ACETY- 


lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with full illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generatinw acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057, 
Price 10 cents. Two be had at office. 

















No Dirr. No SMOKE. No Noise. 


PENNSYLVANIA [RON 





Address, o sual and iniesdiie Avenue, PHILADELPHIA, U. S. A. 


No LIcENsE. ABSOLUTELY SAFE. 


WORKS COMPANY, 


BUILDERS OF THE 


“@LOBE” GAS _—= 


».-- AND... 


GASOLINE ENGINES 


for Stationary and 
Marine Service. 


§2” Catalogues and Prices on application. 





The 
light machinery, 


coffee mills, ae 
—-s Cc. 


by water compan 
Caches Water Moter Ce., Newark, N.J 








BwDWoGEH Teo isS 
are often nearly ruined by useing a grind- 
stone not adapted to the work. Our 
quarries — e a large variety of grits Sota 
a ee or grinding any tool. 

May we send you our Catalogue, 
which will give you some information ? 
GRAFTON STONE COMPANY, 
No. 8) River Street, Grarros, OnIO- 


VANDUZEN Te" PUMP 


BEST in wae Ww 
punpe Any Kind af Liguid. 
Always in Order, never Clogs nor 
freezes. Every Pamp Gaara. 4, 


Oo SIZES, 






=n". 

200 to 12009 Galions per Hour. 
Cost E. to 7H each. Address 
THE E. W. YANDUZEN CO., 
Second St., Cincinasti, 6, 


102 to 108 E. 





Gare be 
ag co ter 


ROG" es CRUSHING 


cture ~. MINING MACHINERY sic: description 





aire 
an iron Works, Dept. C, 650 Elston Av. Chicago.!! 


WATER MOTO 


GAS ENGINES & VENTILATING FANS 


best Motor in the world for driving all kinds of 
noiseless, neat, compact; invaluable 
for blowing church organs, runbing printing Dresses, 
fans, ice cream freezers, meat 
In use the world over, and recommended 
jes everywhere. Address for i iw 
° S.A. 








etter -peenete enrene 














Scientific American. 





TEN 
VENTILATING 
Fans are inval- 
uable for Res- 
tauranta, Ho- 
tels, Meat Mar 
kets, Saloons, 
Lunch Coun 
ters, Groceries, 
Bakeries, Con 
fectioneries, 
and in fact all 
places troubled 


STOP STARY 








with Aeat or 
#F aml flies The only 
) perfect Fan 
» made that can 
: be driven - 
any speed with- B= 
NO FLIES out disturbing 
the belt 
Prices, from $6 to $35. Send for « a to 
Bac xus Water Moror Co., NEWARK, | 





saves 
OIL. 





: THE { 
SAFETY 

AUTOMATIC DOUBLE FEED 

CRANK PIN ED 


$1! curre ~ Z or stamps will bring you a 
Sarl os. capacity. Money re 
Crane Pin Onen funded i “hot satistucto wy 





Penberthy Injector Co., 116 Seventh St., Detroit, Mich 


, Automatic Circular Rib | 
«Knitting Machinery 


all kinds of Ribbed Goods, Vesta, Pants 


“leeves, weaters, Tights, Skirta, and every- 








© thing known to the trade as ribbed goods. 
SNYDER & FISHER, 
LITTLE PALLS, N. Y. 
ACETYI -ENE G: AS AND CARBIDE OF 
ale tam Al at ” new illuminant, its qualities, 
hemistry, preseure of uefa “ti nn, ts probable future, 
t periments per med with it A moet valuable series 
f artictes, giv m complete form the particulars of 
this «a>jeo Ape aratus for maki -. the gas. Cont woes 
ie ScrENTI PT ‘ MERICAN scep ENT, Nos. @ 
1004, 1007. 10:2, Lo14, o15. 1016. 123: 
1033 and 103N, The most recent apouratas of sim- 
ple and more elaborate type deser: bed and illustrated 
in epecia!l acety'ene Supplement N 1057. Price 0 
cents eavh. Tu be had at ais office and from ail news- 
desiers. 





Durable—Easily Applied. | 
This roofing is manufactured 
from natural Trinidad asphalt | 
materials, and will not dry up 
anc become brittle under ex- 
posure to the weather as coal- 
car rootings do ct? Send for 
free sample af roof 12 years old, 
with circular and price lat to 


WARKES CHEMI(C AL | 
& MFG, OO.~., ' 






S35 Felten Street, 
Kew |} York, 0.8. A. 


Reagan Feed Water Heating, Water 
Circulating and Shaking Grates 


for Stationary, Marine, and Locomo- 
tive Botlers. AGENTS WANTED 
im all parte of the United States to 
manufactare our grates on royalty 
Send for (atalogue, 
Water Circulating Grate Co, 
Manuf's and Sole Proprietors 
GENWRAL OFFICE & WORKS, 
WOR 1028 Filbert St PHILA., 


CLARK’S PATENTED —————_ 
Rotary Upholstery Brush. 





PA. 





Moth Exterminator. For cleaning Rutton 
In somnaes ~~ Furnitare, Carriage Linings, 
Matt “No moths ~~ where this brush is 


anted everywhere. Sample by mail, 0 
—-- i PHittl IPs & CO... Sele Owners, 
ino Washington Street, on. Mass. 
53 MICKEL — 
i ELECTRO-PLATING 
3g oe. — Hater. 
Hanson & Van Winkie Oo 
2> Newark, %. d. 
oa 61 Lineety 8t., N. ¥ 
Se % & 37 &. Canal Sr. 
Le CHICAGO 
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CROOKES TUBES AND ROENTGEN’S 
Photography.—The new photography as performed b 
the use of Crookes tabes as « source of excitation. All 
about (rookes uber S« TEN Tinie A MBKIC <7 8U PPLE- 
MENT. Now. LSt, 188, 23%, 
£05. 980, 1050 1654, 
SCIENTIFIC AmeuI aN. Nos. 7 
strated %& peu amines contain a 
vs of artictes on Creokes tubes and 
the experiments performed with them. Among them will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which eo excited the world, and 


eeiy il 


These pr 
Most exha setive mer 


whieh are now again exciting attention in connection 
with RKventgen’s photvugraphy Price 0 cents each. 
To be had af this office and from all newsdeaniers. 


DYNAMOS & ELECTRIC MOTORS | 


Oar 10 to 75 light Dynamos are 
pronounced a success by all 
who have them in use. High 
grade, compound wound, self- 
oliing, self-aligning t 

high efficiency and great durabilit 
guasante vd. Lowest prices. Do your 









wn ahghting.: 20 experience required | 
. Sen ataleque and prices. Com- 
ple te plant« furnished 
ROTH BuOS. A OO., Mire.. | 


Market street, 
cage, Ili., 


meth 
FOR ALL 


FIRE BRICK fttrtscs 


oo" « S23” Send for Prices and Catalogue. 
BROOKLYN FIRE BRICK WORKS. 
SS Van Dyke Street. BROOK IY N, N. 1.2 


Eclipse _——.» 
Cream Separators k 


are Closest Skimmers, Most Durable, 

Fasiecs! Running, and far the Simplest 

Hand or Power Separator on) Os 

morket t Agents 

CL. CHAPMAN sEpamates woans, 
LITTLE FALLS, HM. Y. 


+B, A. 










‘A Cleaner That Cleans — 





AMERICAN BALL NOZZLE COPIPANY, 831 Breadway, New York City. 


Nverything else in the line of Flue 
. has been eclipsed and super- 
y 


The Great “BALL NOZZLE” 
BOILER FLUE CLEANER. 


It is so mate, yet effective. It throws 
Tt. great force along the 
rapidly removing all 
rt, _ 
sicoenes only by 








PRENTISS CASERRA®| 


AND ALL KINDS OF 


SYNCHRONIZED CLOCKS 


RELIABLE AND PE 
$8" Send for Mbustrated Cotstegee | No. 2196 
PRENTISS IMPROVED CLOCK CO. 


49 Dey St., New York City. 





saves wear of chain, pre- 
vents rust and increases 
ease, speed and comfort. 
2 It will pay you to 
send 10 cents for sample. 


JERSEY CITY. N. J. 


DIXON'S 69! 
CYCLE CHAIN 
GRAPHITE 


JOS. DIXON CRUCIBLE CO., 








Ma 


maa Lope M AD. 


HEAVY | MACHINERY. 


HARVEY HUBBELL 
Machinery and Too! Mtr. 
Impreved Tapping Machines 


CREWS\, 


Machine Screws for electrical purposes, 
Sample box free. 
BRIDGEPORT, CONN, 


Watchmaa’s Improved Time Detector 
MRE wien 2 or Uw Keys, with 
Batety Lock attach- 


Patented 
6-6-7. My inven- 




























P. O. Box 2376, 


B. IMBATSER. 38 Broadway, New York. 


BOSTON ELECTRIC RAILWAY SUB- 


way.— Description of a new subway system under certain 
streets of Boston, by means of which the electric cars 
will be diverted from the surface of the streets on some 
of the heaviest lines of travel. With 8 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
+ Price 10 cents. To be had at this office and from 
newadeulers. 





KLINE’S PATENT [IMPROVED 


Boss Jar Holder and Top Wrench 


Entirely new—Fits any jar. 
No more burned hands in onad 
fruit— No more broken pare oy te 
NS more had tempor trying to 
10 more emper trying 
ae more trouble to close o open 
f best steel wire and rubber— 
Will last a , oe Price 


Mfrs., 
Agents Wanted. 4 River street, 








oy Pa. 





comfortable, natura) in 
plied to the U. 8. and other governments. 





WELL se 


awarded Highest Medal at the ae s sVog. 


st. latest improvements. Cata 
C. AUSTIN MFG. CO., CHICAGO, iLL. 





Many Typewriter 
lmprovement————==== 


interest the novice but excite the scorn 
of the expert. 


Number SLX moses 


Remington 


Standard Typewriter 


is not built that way. Its improvements are 
Real—real to the experienced operator, as 
well as attractive to the novice. 


A developement — not an experiment. 
FACTS PROVE IT 


SEND FOR A BOOKLET 


Wyckoff, Seamans & Benedict 
327 Broadway, New York 





ubber Hands and Feet 


WHICH ARE THE MOST WONDERFUL THINGS ABOUT 


MARKS’ PATENT ARTIFICIAL LIMBs, 


enable men, women, ys nae to pursue their daily duties without inconvenience. Durable, 
and motions. 


}A. A. MARKS, 701 Broadway, NEW YORK CITY. 


Over 17,000 in use throughout the world. Sup- 
measurement, free. 


Large illus. book and formula for 








THE DEFIANCE MACHINE WORKS 


EFIANCE.OHIO,US.A 
“ff 


LARGEST LINE IN THE WORLD 


| Sand Belt Machine F¥VI7 Tate) Waly.) haa 











oly writing to Munn ry Co. 
cations a4 confiden- 


fal A handbook ot patent 


PATENTS 



















wi POR, 


The Hammond Typewriter ene 
401 East 62d Street, New York. 





The No. 


“It ts not strength, but art, obtains the prize, 
And to be swift is less than to be wise, 
"Tis more by art than force of numerous strokes.” 
—Pope. 





}ammond 


has won Pirst Prize in every competition. 
American Institute, New York 


iga4, 1886, 1886, 1887, 1888, 
World's Industrial Expeaition 
Orleans, 1884, 1985. 


American PEW... tendon. 1887. 


Massachusetts Chesteeiie Mechanics’ 
ssociation, Boston, 1887. 


Exposition eh... Paris, 1889. 


Franklin Institute, Philadelphia, 
ELLIOTT CRESSON GOLD MEDAL, 1991. 













[May 2, 1896. 


CHRISTY____._._.. 
Anatomical ¢ Saddle 


The only saddie that is bui! 
anatomical principles 








o 


for women areliote. 
pase $5.00. 
Meets Every Requirement of the Modern Cyclist. 








"st Nassau St., 
NEW YORK. 





ise, on eer 


me bm gg pneumatic 
Cash Buyers’ ikiogw tani 


THE GYM Creve Savoie 











e. 
oattim 
popes SADDLES 
ey will - sup- 
on receipt of pa te HX 


Py oe we uote 
THE ‘ueut i SADDLERY co., Syracuse, N. Y. 


Howard Chainless 


The first man in any town who 


one will be 

an ‘sd ntand an agen- 

“a ee LT ee ty for 

wheel, or at least reduce the cost. Adireas 
HO Newark, 


AKD, 171 Summer Av., 


50c.per set | clip for 








ONLY PRACTICAL MAGAZINE CAMERA. 
SUNART’S 


“VENI, VIDI, Vict,” 


SUNART MAGAZINE, 
SUNART FOLDINGS. 
Send for Ilustrated Cata- 
logue—2 cent stamp. 


SUNAKT PHOTO CO., ROCHESTER, N. Y. 





iThe... 


Premo Camera 


* 
Styles for 


1896 


now ready 


*K 


ROCHESTER OPTICAL CO., Rochester, N. Y. 














«_DEAFNESS 


and HEAD NOISES relieved by using 
Wilson’s Common Sense Ear Drums. 


New scientific Sueguten, eaitoss different 

n construction from all other dev the deaf 

when ail other devices fall, Sod ere me medical skill bas 

given no relief. comfo a + no 
fitmon pee oe tM sor peranelet n°’ 

Ea Mention this paper. and 112 way, Br York 





SMALL MOTORS for Al Purposes. 


all kinds of work 
pg ant aren 
17 gives ) th whit 
IT burns & 
Mention this paper and get special discount. 


fowolery, lathe avire 
_aeue ee 
Send for bork’ ( free). 
‘ABLISHED 1840. 















TUBULAR 
e on! 
iv wun net blow or 
t. 
Ir throws the light qn 
ahead from 20 t 
R. E. DIETZ CO., 60 Laight Street, New York. 

















\i.y 2, 1896.) 
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Pounded by Mathew Carey 1785, 


NRY CAREY BAIRD & CO, 
\L PUBLISHERS, BOUKSELLERS & IMPORTERS 
,alnut St.. Philadelphia. Pa..U.5.A 
egue of Prastion! and 
Be soem whole covering every yet of Sci- 


j and free of postage 
. ie eart of the world who will furnish bis 





— *) The man who sets type aca 

. Tus = LAND PRINEER; op Gove ove one olen 
nnected wi 

connected 1, on cod and illustrated b ted ia the best 

; design each mon r 

style. we) for ix months, the inland Printer 

4 Monroe Street, Chi ; vi 


ear; 
‘ tompany. 212-21 
. Potter Building, 3% Park Row, New Yor 





tereopticons, Mag ic Lan- 
wr Ne rns and Aecessories. 
Stereopticon Project 
ere fe Pa 
lides for Ly, le in 
Natural C 


LANTERN SLIDES 


and other aqte. Self Cen- 


tering Arc EB 
Tange or Theatres Photo- 
Ce 
J. B. COLT & CO. 
117 Nassau St. > 
ry} Fifth Ave., {New York 


roma St, Bose Phi Pa. 
st. Pe Pa 


N.Y. 








DEER PARK 


On the Crest of the Alleghanies. 


To those contemplating a trip to the mountains in 
search of bealth or pleasure, Deer Park, on the crest of 
the Allegheny Mountains, 3,000 feet above the sea level, 
offers such varied attractions as a delightful atmo- 
sphere during both day and night, pure water, smooth, 
winding roads through the mountains and valieys, and 
the most picturesque scenery in the Allegheny range. 
The hotel is equipped with all adjuncts conductive to 
the entertainment, pleasure and comfort of its guests. 

There are also a number of furnished cottages with 

ties for housekeeping. 

The houses and grounds are supplied with absolutely 
pure water, piped from the celebrated “Boiling Spring,” 
and are lighted with electricity. Deer Park is on the 
main line of the Baltimore and Ohio Railroad, and has 
the advantages of its splendid Vestibuled Limited 
Express trains between the East and West. Season 
excursion tickets, good for return passage until October 
‘ist, will be placed on sale at greatly reduced rates at 
all principal ticket offices throughout the country. 

rhe season at Deer Park commences June 22d, 1896. 

For full information as to rates, rooms, etc., address: 

GEORGE D. DeSHIELDS, Manager, 
Deer Park, Garrett County, Maryland. 


BUY 
TELEPHONES 


That ore goed—net * cheap things.”’ The difer- 
nee in cost is litue. We guarantee our ap us and 
cuarantee our customers against loss by mt suits. | 
ur guarantee and instruments are 134)" ti i «oon, 
WESTERN TELEPHONE CONSTRUCTION CO, 
280 So. Clinton Street, CHICAGO. 


Largest Manufacturers of Telephones in the United States 


HELLO, CENTRAL! 


Long Distance Granular Carbon Felsphenes! 
The “best” is the in the long run, 
and ours are ‘ue best. rial will convince 
you. Money back if it done eet invit- 
from, “Drop & Be on trial. Ten styles to choose 


pce TERI REPOS CO., 
berty St., New York. 








A RARE OPPORTUNITY. 
TRUSTER’S SALE. 
By order of the Court, the plente and e' 
Buss Machine Works, located t iat is city and at Benton 
tarbor, Mich. will bé sold to the highest bidder at the 
nortt r of the Kent County Court House in the City 
ofa Grani d Rapids, Mich., at 10 o’clock a. m., on Thu y> 
' 188. The main works are >> Ben: 


8 ss can n be started ap at once. 
ae Machine Works is well and 7 favorably 
pen | will of the com 7 va uable. The 
pen , inspection and a comp 
be pe ) be sold and its order oe aie,  - 
eek ‘pplication, by w 
‘tional Bank of Benton Harbor, Mich. 
os F, LETELLIER, Trustee, 
‘rau! Rapids, Mich., April 10, 1896. 


the 
furnish- 
the First 





“ADE OF FINE CLOTH IN ALL POPULAR STYLES. 


— inFitand Wear to finest li: 


ov laundered ; when soiled reverse, then discard. 


‘“NURIOUS and SONORICAL. 


ading Gents’ Furnishi 
“ enty-five cents for ° 
© pairs of Cuffs, 
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ae It is 
| author! y. It “y Ce) cour o4 








Scientific American, 


=e: A GREAT OFFER 


Positivecy Limitep to June 1srT. 


Hundreds of Electricians, Suvemtens, Amateur Mechanics, TEN TIPIC AM} tera, Coilege ness and 
Professional Men, i 1995 
ee oe pry. as y oti f—. ner teagem of © the SCIEN (¥IC AMERICAN, have tak taken “Taken sfvantage of our 
From the ‘‘ SCIENTIFIC ASERICAN.”’ 


ng 
dreds of letters are on file commending in the highest 
terms the superior merits _ our Great J rest Stanterd Di Dic- te 
tionary and ne ciopedia of the world’s knowledge. It forms én A. g- library for the tL of 
More than One Huudred Theusand Dollars have | @ the mecha: nic ambitions to pre) 
been expended in advertising this truly marvellous | / line, or the student or apprentice just making o a 
work during the past twelve months. On June Ist. our | beginning 


special caer reader of this pape 


ng pas' 
— A will end. Until) th 
Offer and come into possession of the grandest reference library in | existence, the 


take advantage of our 


ENCYCLOPADIC DICTIONARY 


regular price of this xreat work is from $42 to but for the 
at advertising it among readers of this paper, it Milt. sold until ‘June ist. Ist, 


FOR $1.00 CASH _ fide M . eee FOR A YEAR. 


"yoy? soyouy £ 


type matter, 3,000 illustrations. 


“Sq] OF ynOge jos jo 24319 
‘Buoy soyouy 5{11 ‘apm soyouy 6 ouInjoA yov”" 


contain 5,357 pages, 16,000 columns of clear 


JUST AS THEY LOOK. 





The four massive volumes, substantially bound, 


ere uu do not already own this great work, LOSE NO TIME in investigating our proposition. Do not over- 
a the fact that the work embodies al! the features. of a complete dictionary as well as an entirely up-to-date 
to-day led throughout the entire oe epgeking world asthe one great standard 

resort” on all questions in dispute. 8, colleges, and public institutions 


by the score, 8 IT. 
More than Soci and the services of over 100 learned editors and 
specialists, employed to produce this magnificent self-educator. 


ae te a Complete Dictionary of the English language. Every word is exhaustively treated as to its 
history, development, etymology, pronunciation and various meanings. 

ners tut, Somerobansiss, Maskcloredts ot sonny. Sany, hontry, caoey, ester, art, mute, 

is papon abd itasirated eiththossnnds of tes plcturts tande sopecalty Zor thle works’ Cunt 77% O” ROMY? 

real dotass 250 3 we 3 ras me: pa pgghlocts encyclopedically—nearly twice as many separate 


Adopted by the PHILADELPHIA BOARD OF PUBLIC es 


nm February 1, 1896, in preference to al! other Dictionaries and Enc slonndice soeaty at by St. Louis, | 
Toledo. yet City, etc., and now recognized as THE STANDARD IN PUBLIC 8C LS trom Maine to 


California. 
TWO EXPERT OPINIONS--THOUSANDS SIMILAR. 


Rev. Charles H. Parkharst, D.D. Ex-Postmaster General Bissell. 
New YORK, March 9, 1896. Gentlemen : BuFrPrAa.o, N. Y., March %, 1296, 
Gentlemen : I have examined sor Encyclopedic Dictionary, 
is a library condensed | and regard ita splendid work. Added to the qualities 


clopsedic Dictio 


The Ency 
—% four voluages; _ & ton of diffusiveness reduced to | that make it a good dictionary, is a fund of encycio- 


fort , and, withal, as delicate pace knowledge unusual in such a book. In my opinion, 
in detail as it is comprehensive in contents. t will be found of great value to the public generally, 
Yours very apoerer: and especially to professional men. 

ARK HURST. Yours very truly, 


REMEMBER, UNTIL JUNE FIRST ONLY 


readers of the SCIENTIFIC AMERICAN can obtain this unrivaled treasure-house of practical knowledge at a price 
but little above cost of paper, + and binding, and on terms easy almost beyond belief. 


ET THIS CR RK.—Send id $1 00 by post-office order, express order, or checi, 
HOW. £2.95." handsome = EAY "98 Keer Every month thereafter send #1.40 in the same 
manner, for epeive months, mak inet the total payment it TE 7.50. Understand, the whole set of four volumes 
is sent after the first payment of $1.00, which gives you the use of Lgl —_ paying the balance, at the rate 





W. 8. BISSELL. 


| of about 5 A+ per day. All freight or express charges must _be ae a As, e purchaser. Any one wishing to 


pay casb for the complete set may mre 10 per cent. and send $1 his allowance ‘s practically the cost 
rehased o ~~ terms. We refer to an nw agency or any bank or poumee er 
the Half Russia style (regular price, .50) is desired, the payments will be $1.75 
Fail Sheep ofitice regular price, $6000) wil) be furni ished on monthly payments of 
ne. Gest paxwest i. onl A Ly an enee. and the cash discount is allowed on all styles. 
ease state w Lr you select “the vo recopmen’ the Half Kussia Binding as more 
serviceable. oe Pamphiet ot of 80 apaciaen pt of 6 cents to pay postage. Mention this paper. 


Books guaranteed as represented, or pate "etundes if returned within ten days. 


SYNDICATE PUBLISHING COMPANY, 
236 So. Eighth St., Philadelphia, Pa. 


or keep the account if 
in — pia. N. B.— 
a month and the 





ACENTS WANTED 


















H ; Send 2c. stamp for 24 
Engineers and Firemen pave pampnict con- 
taining a list of questions asked by a board of examin- 
ing engineers. Stromberg Pub. Co. St. Louis, Mo. 


TYPE WHEELS. MODEL) oe Bs So. SMALL MACHIBERY | 
WOVELTIES B ETC. NEW TY. NASSAU 5° FY. 














The Light Running DEN SMORE The Worid’s Greatest Typewriter. 


SUPERIORITIES ESTABLISHED: 
Lightest key-touch, greatest s . Most convenient paper feed, best for both 
correspondence and mani folding, best system of scales. 
FROM THE U. 8 GOVERNMENT—DEPARTMENT OF THE inguesom. 
. Washington, November 23, 189%. 
Typewriter Compan 


Densmore 
Gentlemen: We have now in use in the Bureaus of this De a 
nearly hty Densmore machines. We have no complaint from t users 
of them, =_ we conclude they are giving entire satisfaction. 
pectfully, (Ss ) HIRAM BUCKINGHAM, Oustodian. 


Free: seen pampblet containing testimonials from leading concerns. 
DENSMORE TYPEWRITER CO., 316 Broadway, New York 


WHY NOT wisi ria’ 











and Brains Profitably ? 


The Opportunity for Live Men with or without Technical Knowledge. 


ONCRETE istictuiuia 


Concrete and Twisted Iron (iinet aasimidge 
Concrete a ete: ne isa eune  prfen or tooled). lanes 


The lance between these and 
le, unob. lonable. 
UNSIGHTLY eal kage join invisible, wn molding jappenates. 
CONST ane i asia somes eg cheapest, and vest. 


IDE for tities, or buildings, 
aici Hi fo Sse on, oF beiainen. 


RANSOME & SMITH co. ~ 62 Boyleston Building, CHICAGO. 
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FREE SAMPLE COPY 
A New Elementary Technica! Journal 
Of % Pages, With a New Pian of Instraction In 


AecnitecturaL DRAWING 


For Machinists, Draughtamen, Carpenters, Steam Bn- 
gincers, Electrical Workers, *Phuabers, Steam Pitters, 
urveyors, Miners, High School Students. Address. 


HOME STUDY, 8B 942, ScRANTON, Pa. 
SCROLL SAWS fave irsitnsica Bris 
Mandeiph St, Calergu 


Shorthand by Mail Tuoruurhly, twaght by re: 


lesson Free. Potts Shorthand College, Wiillamsport, Pa. 








MACHINES. Corlios Engines. Hrewers’ 
and Rettlore. Machinery. THE VILTER 
' MPa. ., 899 Clinton Street, Milwaukee, Wis 


DIE Models, Tools, Special and General Mac piper 
made to order. Prices to. A.GUENA RD 
#8 to % South 6th Street, BROOKLYN, N. Y. 


507 Ray MECHANICAL MOVEMENTS 


by Flenry T. Brown. The Copyright of this 
work has been renewed for 14 sears from March 2, 180%. 


MAGIC i NTERNS WANTED Sn? ckteak 


BACH & CO. 809 Fiibert St. 
RAUGHTING of SURYELEG teeny 


@ month Positions. ‘secuz 2c. stamp for cata 
logue Black Cer. Scheel, Paterson, N. J. 





IDEAS DEVELOVED, Absutute secrecy. Send 
for peranass Advice and suggestions free 

nd pie orders solicited. 25 years 
in | business. Garana & Seon, & John St., New York. 


D NESS & HEAD NOISES CURED 
FAF my Invisible Tubular Kar Cushions, Whispers heard. 








Warranted to help more cases thao ai) similer devices 
combined. Help equ gees doeyes. Sold & oFREE 
ae Hiscox only, 853 Br’dway, N. ¥. Send for book of greets 


VOLNEY W. MASON & CO, 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 


PROVIDENC K, K. no 








af Aran 


163 yu AS int 1 NAc 
: ¥ BO ea ee eM ron 
P 30a Nn ae 











" Air Cushion " Rubber Stamps 
ALWAYS MAKE A GOOD PRINT, 
Stamp, Stenci) and Seal Supp ies 


esale and ee. 
THE RK. I sMITit MFG. 


pringweld, Manse. 





POoeR UBST! mM a> a 
OWOEE LORY TALS =\ HEELSLAB | woe. ORM. 
4: él b U, 





Lh) 
Hawkins’ ‘ ‘Aids” to Engineers 
XAMINATIONS, with Questions and An 
py bg x 74, septher, gilt edge, #2, postpaid. 
Send for FREE Deser{ptive Catalogue of this 
and other Engineers’ Books. THEO AU DEL 
& ©O., 91 Liberty Screet, New Yor K, N. 





WOODEN TANKS. 


For Railroads, Milis and Manufactories. 
Builders of Stee] Towers and Tanks. 
la. . Cypress Wood Tanks a specialty. 

E. CALDWELE CO, 
Were, Main Street Louisville. Ky 


WALKING MADE EASY 


b ~y oy Self-Fastening Rubber 
Heel oO wearing down on side. The 

> rubber can be turned. Noiseless 
———.. No fatigue. Price M&c., postage 

paid. Two sizes - men’s and 

women’s, 

=. CO., SS Fulton St., New York 

















STEREOPTICONS: 
MAGIC LANTERNS ano 


ACCESSORIES, SEND FOR CATALOGUE. 
To CHAS BESELERmaxer 21S CENTRE SI. 


NEW. YORK. ‘ 


RECENTLY PUBLISHED, 

Our New Catalogue contaming over 100 pages, inciud- 
img works on more than fifty different subjecta. Wil! 
be mailed free to any address on application. 

MUNN & CO.,, Publishers SCTZENTIPIC AMERICAN, 
361 Broadw ay, New York 




















They bave a tone thas’ . 
nllitheirown. . . ° 


THE NEW srs? tne: 
DEPARTURE Ves 
BELLS over. Mage a 16 
and iene ee ostal for 
booklet to THE NEW tK- 
PARTURE BE Li CO 


zie Nerth Main street, 
ristel, Conn., U. A. 

















as Smooth as if } ironed.” 
Trousers kept so by using the 
ractical onsrrs Hanger and 
ose. ene refunded if not satisfac- 
tory. we send exrress paid, a 
sok et € ba ers and 3 rods, which, used 
in conjunction, enables the convenient 
closet arrangement shown in cut. We 
sell hund of such sets. [Illustrated 
booklet, with testimoniais and feo-siile 
letters Ls request Ban orders, mailed free 
ple le Hanger, V5e., pre 
mts wan 


Bakedidat Novatire Bo 435 Wainat St, Phila. Pa, 


m P8u USE GRINDSTONES? 


if so, we can suppiy you. All sizes 
sonntes and wnmonnted. always 
kept in stock. Remember, we make a 
specialty of selecting stones for al! spe 
cial purposes. Ask for catalogue 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland. 0 























HYPNOTISM  irvcge'ocn it. Key to Fo 


We. Prof. Anderson, 8. Masonic Ten: 
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Waltham Watches 
Made by the American Waltham 
Watch Co. are the best and most 
reliable timekeepers made in this 
or any other country. 


Ash to see the name“ Riverside” or“ Roya 
and always the ‘cont 


on the plates, 


y” 
“Waltham.” 


For sale by all retail jewelers. 


Sma.it Too.s FoR , Macwmuers. 









With friction attachment, ad- 
jJasted to compensate for wear. 


TP” BB page Catalogue 


free. 


* P.O. Box 29, 


400,000 Pounds 
of Nickel Steel 


That is the amount of 
this wonderful metal, 
drawn into tubing in our 
own mills, that has gone 
into Columbia Bicycles 
in the past year and a 
half. Its use is what 
makes Columbias so 
strong and light. No 
such material in other 
machines. Reserved ex- 
clusively for 


a¥ J 
J 








Standard of the Worid 





$100 Columbias in construction and 
sy are in a class 
to ali allke by themaeives. 


peso Manufocturing Go. 
MARTPORD. CONM. 





The Name “HUNTER ” 


never was put on anything that wasn't first-class. 
That name has stood for simple, plain, unvar- 
nished mtecrity, and hence it is put on the . 


_ HUNTER CYCLES 


Send for Catalogue. 


HUNTER “ARMS co.. Fucron, N. Y. 
22400060006 


Ehe Diody e4 


STRICTLY re GRADE Bobb 
. PERIOR MECHANISM 


4 Af JR RMANS yHIP 
FRARAT A 
THE DODGE CYCLE CO: 


Bicy cla 


gWioT I SYRACUSE NY ODE A. 





Micrometer ME 


BROWN & SHARPE MFG. CO. 
Providence, R. 1., U. S. 














A cientific American, 











the fall i D of the wood is devel 
or is made of the same ma’ 


Architects and owners in their own 


New vr 240 Peart Street. 





[May. 2, 1806. 





Lo Architects and f{ouse Owners 


8...) use of wines Patent Wood Filler on nyt name interior woodwork 
fine finish, and Mawes Lt wood 
° 


In painting the exterior or interior of a house, Breinig’s Lithogen Sili 
Paint phould be used. It stands where lead and oil fail, and outwears any other = 
interests, should see their carried out in full, and examine pi! 
References— Most of the loading Srobitects throaghout the Uri the U. aceeretax work an Ly . 


THE BRIDGEPORT WOOD FINISHING CO. New [liliord, Conn. 
Chicago, 215 E. Lake Street. 


Fee age 80 that 
filler = 80 ood Wheeler, 


paint. 
manufacturers of the above articles. 


Boston, 85 Oliver Street. 
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There's no doubt about the advisabil- 
ity of riding a wheel—the only ques- 
tion now is what wheel to ride. 


Monarch 


King of Bicycles, 


represents cycle manufacture in its 
highest development. A wheel with 


which no fault can be found. 


4 models. and om, fully guaranteed. For 
children and adalts who wan’ aut @ lower price 
wheel the Defi bpee 


onarch book. 
MONARCH 
CYCLE MFG. Co., 
Lake, Halsted and 


Fulten Sta, 
CHICAGO. 
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Having new articles of mert 
will forward sam 
will receive careful attention and cons! 
The Elastic Tip Co., 46 Market ust, Be 


ber Tires.—A pa 
ing the advantage to 





tamed in SCIENTIFIC AMERICAN 


i$ all newsdealers. 


If Inventors and Manufacturers 

or pa BR R. their goods. they 
ideration by 

‘| you will be 





BALL BEARING “AXLES AND RUB- 
per read before the Carriage Builders’ 
National Convention, Philadeiphia, Octoder, 184, show- 

be derived from the use of bal! 
bearings and pneumatic tires in road vehicies. Con- 
8v Yt yn No. 
992. Price 10 cents. To be had at this office and from 


ENGINES, snc Boilers Necond: hand. Send sta eee 


The $5.2 
POCKET KODAK 


EASTMAN KODAE OO., 
Sample photo and booklet ROCHESTER. N.Y 


Jor two a-cent stamps. 














if you own 
a good 
HORSE 
AND 


interested 
in our 


BELL ODOMETER 


It will tell you honestly how es 79), Gave, 
each mile, by A — Tot a be eeps 8 


announce 
record and then iy. aly Speed herses 
may be timed very accurate! warranted. Price, 
by mail, 00. In p-— 2 Paight of rear wheel. 
G®™ Write for Descriptive Circular. 








Davis, Stebbens & Co., 33 Sudbury St., Boston, Mass. 








THE ACKNOWLEDGED 


PERFECT 
PULVERIZER 


Of All Refractory Substances 


Is the = Criffin Mill,” whose first cost, wear, and operating ex- 
pense is much less than stamp mills, and which yields a larger product 
at less cost than any other mill, with perfect success in every instance. 

It will work by either the wet or dry process, and deliver a uni- 
formly sized finished product of from 30 to 350 Mesh, with equal facility. 
Its capacity is 3 to 4 tons per hour on Phosphate Rock, 1 4 to 2 tons per 
hour on Portland Cement, Quartz Ores, etc. 


Correspondence solicited, and illustrated descriptive catalogue sent free by mail on application to 


Bradley Pulverizer Co., 





| 
| 
| 





The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 
Patent No 462,560, granted 
to Emile Berliner Novem- 
ber 17, 18901, fora combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 

or contact Telephones 





No. 92 State Street, Boston. 





Bieyows Watches Gurs, Buggies H 





Gas and Gasoline Stationary Engines 
CASOLINE TRACTION ENCINES 


COMBINED ENGINES AND PUMPS |_——— 
CASOLINE PORTABLE ENCINES 


USED & 


A Ag 
FOR ANY PURPOSE. 


THE BICY CLE: 


Heaith and Disease.— By G. M. 


the eycie by persons diseased 


ron FINE TOOLS 1 Every suop, 


ESLY & co. 


ICAGO, ILL.U.S.A.—— 
ITS INFLUENCE IN 


Hammond, M.D. A val- 


vable and interesting paper in which the subject is Ox- 
haustively treated from the following stand 
_ use of the cycle by persons in health, 2. 


Contained in ecieNTiPic 


Sewing Machines Organs Pianos Sales, "Tools 
Seaies of all v rieties and 1000 other articles 
Lista free Curcaeo Scate (0 Chieago ih 





|CHARTER CAS ENGINE CO., 


P. 0. Box 148, STERLING, ILL. 


AMERICAN SUPPLEMENT, No. 1002. Price 0 centa. 


To be had at this office and from all newsdealers, 
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«AMERICA’S FAVORITES. 


Are Built in the Largest and Best Equipped Factory on Earth. 
Our unequaled facilities enable us to suppl 


than other makers can afford to market an 


chasing a Waverley there is a clear saving of $15.00 or more. A higher grade 
bicycle, it is impossible to produce. Our catalogue exp) all. 


INDIANA BICYCLE CO., Indianapolis, Ind. 


DO YOU 
* PLAY 
CARDS? 


IGYGES.ss 





better bicycles for lees money 
erior production, hence in pur- 


Send for it. 


















——— Nos. 
HAVE YOU EXAMINED THEM ? 
Many Improvements Heretofore Overlooked 


“ Improvement tHe Onoer of roe Acr.’' et, 


Three New Model 


smith Premier lypewriters 


2,3 ann 4 


by Other Manufacturers, 


Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A. 


Branch OFrices in TwenTy-Niwe Prinoipar CiTi€s IN THE UniTeD STATES. 





S gobhgvagrs Sing le-Tube 
Tires are the standard sin- 
gle-tubes. Their success has 
caused a host of imitations. 
But who will have imitations 
when he can have the genuine? 
IF (T'S A HARTFORD TIRE IT’S RIGHT. 
The Hartford Rubber Works Co. 


HARTFORD, CONN, 
New York 
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